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Project objectives 
 
Maintaining genetic variation and enhancing effective population size are pivotal to the success 
of supplementation programs for endangered species.  This is especially true when the size of the 
natural population has fallen precipitously low, such as in the case of California’s winter-run 
chinook salmon (Oncorhynchus tshawytscha).  Few hatcheries have integrated molecular 
genetics with an artificial rearing program.  Since 1998, we have used molecular markers 
developed at the Bodega Marine Laboratory (BML) to aid in selecting winter-run broodstock for 
a supplementation program at Livingston Stone National Fish Hatchery (LSNFH).  We have 
developed a rapid procedure for identifying winter-run individuals, trapped at the barrier dam on 
the main stem of the Sacramento River during broodstock harvest, to ensure that they are not 
inadvertently hybridized with conspecific runs.  In addition, by using microsatellite markers to 
identify the families of returning spawners, we can document the population dynamics of 
hatchery-spawned salmon and assess directly their genetic impact on the naturally spawning 
population.  We use molecular and population genetic techniques to evaluate hypotheses relating 
to the following objectives: 1) identify winter-run individuals prior to artificial propagation, 2) 
develop new polymorphic molecular markers for use in winter-run pedigree analyses, 3) 
genotype returning adults for successive broodyears to estimate effective population size using 
the temporal variance method, 4) genotype outmigrating juveniles to estimate effective 
population size using the linkage disequilibrium method, 5) assess the naturally spawning 
population of winter run in Battle Creek, and 6) investigate the impact of the supplementation 
program on the naturally spawning winter run in the Sacramento River.   
 
This report summarizes the progress and results over a two-year period, from October 2001 to 
September 2003.  The molecular techniques and statistical programs used for genotyping and 
analysis were developed at BML and are described in a previous report to the U.S. Fish and 
Wildlife Service/Anadromous Fish and Restoration Program (USFWS/AFRP) titled ‘Genetic 
Maintenance of Hatchery and Natural-Origin Winter-Run Chinook Salmon, January 1998-
September 2001, Final Report’ (referred to in this report as: Final Report 1998-2001).   
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Objective 1.  Identify individual salmon adults for use in the USFWS’s winter-run chinook 
salmon captive propagation and broodstock programs. 
 
Rapid response genotyping of potential broodstock was completed for two spawning seasons.  In 
both 2002 and 2003, trapping of returning spawners at Keswick Dam on the Sacramento River 
commenced in February and continued weekly for the following five months.  DNA from fin clip 
samples taken from each fish was genotyped at seven microsatellite loci (Ots2, 3, 9, 10, 104, 107 
and One13, Banks et al. 1999), although not every sample amplified successfully at all seven.  A 
fish was determined winter run if its LOD score was greater than 1 (see Appendix A for a 
complete list of fish sampled in 2002 and 2003). 
 
Table 1 shows the number of winter and non-winter fish collected each month for both trapping 
seasons.  In 2002 a total of 252 fish were genotyped, of which 78% was winter run.  In 2003, 
79% of the total trapped fish (n=304) was winter.  In 2002, the majority of winter fish were 
trapped in April (n=104) although the highest percentages of winter fish were trapped in both 
April and May (91% and 92%, respectively, Table 1A).  By contrast, in 2003, the proportion of 
winter collected each month showed a more even distribution (Table 1B), although the highest 
number of winter fish was also trapped in April (n=81).   
 
A striking feature of the winter-run fish collected at the Keswick trap is exhibited in both years.  
In 2002, approximately a third (37%) are of hatchery origin (adipose fin clipped), and in 2003 
this trend is even more pronounced, with more than half of the winter fish trapped (56%) 
originating from the hatchery.  Given that the proportion of hatchery-origin, winter-run carcasses 
in the river is known to be far less than 10% (see 2001 and 2002 USFWS reports), it is 
 
Table 1.  Summary of the “rapid response” trapping/genotyping program in A) 2002 and B) 
2003.  Genetic calls are based on LOD>1 at 7 loci. 
 
A) 2002    
     
Month Winter Non winter Total fish Proportion W Ad clip W Wild W 

  genotyped   
February 3 7 10 0.30 1 2 
March 4 6 10 0.40 1 3 
April 104 10 114 0.91 31 73 
May 49 4 53 0.92 20 29 
June 35 24 59 0.59 17 18 
July 2 4 6 0.33 1 1 

     
Total 197 55 252 0.78 71 126 
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B) 2003    
     
Month Winter Non winter Total fish Proportion W Ad clip W Wild W 

  genotyped   
February 25 5 30 0.83 5 20 
March 46 13 59 0.78 23 23 
April 81 18 99 0.82 46 35 
May 38 12 50 0.76 25 13 
June 26 3 29 0.90 16 10 
July 25 12 37 0.68 21 4 

     
Total 241 63 304 0.79 136 105 

    

 
interesting to speculate why spawners collected at the traps represent such a high hatchery 
component.  It appears that fish propagated at the LSNFH (located at the base of Shasta Dam) 
preferentially return to the furthest point upstream available to them, Keswick Dam, where the 
trap is in operation. 
 
Figures 1 and 2 show the number of winter and non-winter fish collected each week for both 
trapping seasons and provide a finer breakdown of the pattern of winter-run returns.  A concern 
in 2002 is that the majority of winter fish were trapped within a very small time frame, from mid 
April to the beginning May (Figure 1).  In late June there is another large number of fish trapped 
on a single sampling date.  The consequences for the broodstock program may be potential 
selection for run timing, although admittedly it is the peak of run timing that is well represented 
by the sample.  In 2003 there is a markedly improved overall distribution of fish trapped over the 
duration of the spawning season (Figure 2).  Trap operation is, understandably, highly dependent 
upon suitable water flow rates and water temperature and is therefore subject to vagaries of the 
weather and other stochastic influences, but we recommend that, whenever possible, fish used in 
the broodstock program be caught throughout the spawning season. 
 
Figures 3 and 4 depict a breakdown of the genetically determined winter-run fish into hatchery 
origin (as determined by the lack of adipose fin) and natural origin.  Here, the objective is to 
assess any differences in run timing between the two.  In 2002, there is no difference between 
hatchery and wild fish with respect to date of capture (χ2 = 16.16, df=11, P=0.10).  In 2003, 
there is a significant difference between the two distributions, caused by low numbers of 
hatchery-origin fish on three early days, 2/6, 2/20, and 3/20 (χ2 = 49.52, df=19, P=0.0; with these 
days removed χ2 = 23.18, df = 16, P=0.08).
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Figure 1. Winter and non-winter run spawners trapped weekly at 
Keswick Dam, February-July 2002.
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Figure 2. Winter and non-winter run spawners trapped weekly 
at Keswick Dam, February-July 2003.
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Figure 3. Timing of naturally spawning vs. hatchery 
winter-run returns, 2002.
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Figure 4. Timing of naturally spawning vs. hatchery winter-
run returns, 2003.
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Objective 2.  Develop new molecular markers to determine the family origin of returning 
hatchery-bred fish.  
 
As we have reported previously, preliminary tests to type the MHC locus using the LuminexTM 
100 Liquid Array System look extremely promising.  This technology is capable of detecting 
multiple (up to 50) single nucleotide polymorphisms (SNPs) simultaneously and extremely 
rapidly.  It uses specific probes attached to dye-labeled microspheres to hybridize to specific 
(complementary) SNP regions of interest on the DNA.  Two lasers in the Luminex instrument 
are used to detect 1) the identity of individual microspheres and 2) the specific signal carried by 
each microsphere.  Different genotypes can be determined by quantifying the signal carried on 
thousands of microspheres.  We have designed probes for three SNP sites in the Chinook MHC 
region and have conducted preliminary tests.  Early results, conducted at Hitachi/MiraiBio, are 
encouraging, but two things have hampered further development; 1) our Luminex instrument 
was purchased, installed and calibrated only recently, and 2) new developments in microsphere/ 
probe technology, designed to increase efficiency, require a re-design of the original probes. 
  
We reiterate that MHC could be used as an alternative marker for run discrimination or for use in 
experiments requiring MHC analysis, not as an aid in determining family origin of returning 
hatchery spawners.  Although WHICHLOCUS simulations have demonstrated that MHC is a 
very useful locus in run assignment due to high allele:run specificity, given that there is a total of 
only four alleles there is insufficient polymorphism to enable effective within-run discrimination.  
However, the MHC gene is widely recognized for its important role in disease resistance and is 
studied in a range of organisms, including Chinook (Arkush et al. 2002).  Thus, developing a 
SNP assay for MHC detection may prove to be extremely beneficial in future research. 
 
Six new tetranucleotide microsatellite loci, developed at BML for spring-run discrimination 
(Greig et al. 2003) are extremely useful both for among run and within winter-run 
discrimination.  These loci (known as the “200-series”: Ots204, 208, 209, 211, 212, 213) are 
highly polymorphic, each having between 14 and 27 alleles in the winter-run population.  This 
variability makes them excellent candidates for use in winter-run family assignment.  We would 
also recommend their inclusion in the routine analysis of carcass, juvenile and rapid response 
samples, as each locus has between one and three alleles highly specific to winter run.  
 
 
Objective 3.  Genotype and identify to run origin (e.g., winter/non-winter) salmon carcasses 
collected in mainstem Sacramento River or Battle Creek carcass surveys for population 
assessments and Ne validation.   
 
In recent years the winter-run population has increased, and spawned carcasses are now too 
numerous for all to be collected and genotyped.  Consequently, sub-sampling is necessary.  
Sampling details are given in the 2001 and 2002 USFWS Winter Chinook Salmon Carcass 
Survey Annual Reports.  Generally, far fewer individuals (on the order of tens to hundreds) are 
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collected in April/May and August/September versus June and July, when thousands of carcasses 
are present in the river.  Given that the majority of spawning occurs in June and July and that 
MSA analysis of the 1998 collection indicated over 97% of these individuals were winter-run 
(see Final Report 1998-2001), we genotyped all fish collected at the tail ends of the spawning 
season and analyzed a sub-sample of those collected during the peak.  Accordingly, we received 
a subset of 633 fin clips out of a total of 3,117 carcasses collected in 2001, and 665 of the 2,054 
carcasses collected in 2002. 
 
DNA was extracted from all carcass samples and amplified in duplicate at seven loci (Ots2, 3, 9, 
10, 104, 107 and One13) although not every sample amplified successfully at all seven.  
Polyacrylamide gels were also run in duplicate and independently scored by two researchers (see 
Appendix B for a list of carcasses sampled in 2001 and 2002). 
 
2001 carcass sample 
Of the 633 samples, 452 (71.4%) amplified at sufficient loci to satisfy the “critical loci 
combination” (CLC) required for WHICHRUN analysis (see Final Report 1998-2001).  The 
number of winter fish, based on scores of LOD>0, >1 and >2, are shown in Table 2A.  
Differences among the three LOD score thresholds are small and numbers of winter-run fish in 
the 2001 carcass sub-sample range from 96% (LOD>0) to 93% (LOD>2). 
 
Mixed Stock Analysis (MSA) was performed on these data (Table 2B).  Since this method is a 
population-based technique it includes all carcasses whose DNA amplified for at least one of the 
seven loci, giving a larger sample size (n=565) than for WHICHRUN.  According to MSA the 
percentage of winter run in the 2001 carcass sample was 92.9%, identical to the WHICHRUN 
output for LOD>2.  MSA and WHICHRUN analyses also showed the same trend when 
considering winter carcasses collected by month, although MSA was more stringent (Table 2).  
The fewest winter fish were found in May at the beginning of the collection period and, as 
predicted, the majority occurred in the middle of the time period in June and July.  Figure 5 
applies the MSA results from the carcass sub-sample to the actual numbers of carcasses collected 
per month and leaves little doubt that, in 2001, the winter spawning season took place almost 
exclusively in the months of June and July.  
 
Since MSA assigns the proportion of the sample to each of the five Central Valley populations, 
the residual, non-winter portion can be examined for any patterns in the presence or absence of 
other runs (Table 2B).  At the beginning of the survey in May, the non-winter portion is 
dominated by fall run (10.2%) together with the tail end of the late-fall run (1.7%) which is 
present in May only.  Spring run from Deer and Mill Creeks appears in June (1.5%) and 
increases steadily until August when Deer/Mill Cr. spring and fall runs are represented equally 
(at 3.4% and 3.5%, respectively).  Spring from Butte Creek occurs randomly at levels of 1% or 
less in June and August. 
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Table 2.  Comparison of A) WHICHRUN and B) Mixed Stock Analyisis (MSA) methods in 
assigning winter run in the 2001 carcass sample. 

      
A)      

  WHICHRUN: % Winter   
      
  # passed     
 Month CLC LOD >0 LOD>1 LOD>2     
      
      

 Total 452 96.0 94.9 92.9    
         
         
 May 102 89.2 89.2 87.3    
         
 June 70 98.6 97.1 95.7    
         
 July 109 99.1 97.2 95.4    
         
 August 171 97.1 95.9 93.6    
       
      
      

B)      
    MSA: proportion of sample assigned to each population 
      

  # # no #   
 Month received PCR amp analyzed Winter Sp - Butte Sp - D/M Fall Late fall 

      
      
 Total 633 68 565 0.9230 0.0016 0.0232 0.0459 0.0000 
 S.E.  - - - 0.0112 0.0002 0.0023 0.0048 0.0000 
          
          
 May 134 11 123 0.8813 0.0000 0.0000 0.1021 0.0166 
          
 June 112 21 91 0.9636 0.0103 0.0154 0.0107 0.0000 
          
 July 146 13 133 0.9504 0.0002 0.0306 0.0188 0.0000 
          
 August 241 23 218 0.9267 0.0036 0.0345 0.0352 0.0000 
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Figure 5.  Number of winter and non-winter 2001 carcasses collected per 
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2002 Carcass sample 
Of the 665 samples received for genetic analysis, 407 (61.2%) satisfied the critical loci 
combination criteria permitting WHICHRUN analysis with minimal assignment error.  Numbers 
of winter fish are shown in Table 3A.  LOD score thresholds of 0 and 1 yields essentially the 
same result (95.3% and 94.1% of fish in the entire sample assigned to winter), whereas a higher 
stringency of LOD >2 assigns only 88.7% to winter run. 
 
Mixed Stock Analysis (MSA) was performed on individuals that amplified for at least one locus, 
hence a larger sample size of 598 (Table 3B).  MSA estimated the percentage of winter run in the 
2002 carcass sample to be 93.6%, close to the LOD>1 score and almost identical to the 
percentage obtained in 2001.  MSA was also used to examine the proportion of winter returns by 
month.  Since only nine individuals were collected in April and six in September, they were 
combined with those from May and August, respectively.  As in previous years, the number of 
winter-run carcasses peaked in June and July (98.4% and 96.2%, respectively).  In 
August/September, winter run decreased to 80% of the sample (compared with 2001, when it 
was 93% for August alone), but the sample size (n=60) is less than that recommended for MSA 
analysis, so the error may be greater.  In Figure 6, MSA results from the carcass sub-sample are 
applied to the actual numbers of carcasses collected per month and show that, while June and 
July remain the principal spawning time for winter-run, significant numbers of winter fish also 
spawned earlier in the 2002 season. 
 
The non-winter component of the 2002 carcass sample was composed equally of spring (Deer 
and Mill Creeks), fall and late fall at the beginning of the collection period (3% each run), a 
small number of spring (Deer and Mill) and fall run in July, and mainly Butte spring (7.6%) and 
fall (6.2%) at the end of the winter spawning season (Table 3B).  The high combined spring 
component (over 10% when considering Butte, Deer and Mill) in August/September 2002 is an 
example of the temporal fluctuations seen among years. 
 
 
Objective 4.  Genotype and identify to run origin juveniles collected from rotary screw trap 
operations at the Red Bluff Diversion Dam or in Battle Creek for population assessments 
and Ne validation. 
 
No juveniles were available for genotyping in 2001 as rotary screw trapping at the RBDD was 
suspended from June 2000 through 2001.  Beach seining on the Sacramento River was also 
placed on hiatus.  Although screw trapping resumed in 2002, no juvenile samples were sent to 
BML for analysis. 
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Table 3.  Comparison of A) WHICHRUN and B) Mixed Stock Analyisis (MSA) methods in 
assigning winter run in the 2002 carcass sample. 

      
      

A)      
  WHICHRUN: % Winter   
      
 # passed      
 CLC LOD >0 LOD>1 LOD>2   
      
      
 407 95.3% 94.1% 88.7%   
      
      
       
      

B)      
    MSA: proportion of sample assigned to each population
      
  # # no #   

 Month received PCR amp analyzed Winter Sp - Butte Sp - D/M Fall Late fall 
      
      
 Total 665 67 598 0.9362 0.0048 0.0260 0.0218 0.0112 
 S.E.  - - - 0.0103 0.0017 0.0061 0.0045 0.0041 
          
          
 April/May 203 15 188 0.9073 0.0001 0.0313 0.0318 0.0295 
          
 June 200 28 172 0.9837 0.0000 0.0161 0.0000 0.0001 
          
 July 200 22 178 0.9622 0.0000 0.0237 0.0141 0.0000 
          
 Aug/Sept 62 2 60 0.8031 0.0755 0.0331 0.0616 0.0268 
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Objective 5.  Genotype and identify to run returning spawners trapped in Battle Creek to 
determine whether a naturally spawning population of winter run is sustained. 
 
USFWS personnel collected tissue samples from individuals at the Battle Creek barrier weir trap 
or as spawned carcasses in 2001, 2002 and 2003.  Collections were initiated at the beginning of 
March in all three years and continued for 10 months (through October) in 2001 and for only 
three months (through May) in 2002 and 2003.  DNA was extracted using the Puregene method 
and individuals were genotyped at 7 loci.  The resulting allele frequencies were analyzed using 
WHICHRUN, which assigns individuals to run, and mixed stock analysis (MSA), giving 
population-based estimates.   
 
According to WHICHRUN, in 2001 and 2003, no fish were assigned to winter run.  In 2002, just 
two fish had LOD scores greater than 1.0; however, the LOD score for one of these is only 
1.063, and given the abundance of non-winter runs, this fish may not be a true winter.  These 
results were corroborated by MSA, although, strictly speaking, MSA is not recommended for 
sample sizes below 100 (Table 4).  Spring run dominated the collections in all three years, with 
the remainder attributed to fall run, especially in the two later years.   
 
Table 4.  Mixed stock analysis (MSA) estimates for Battle Creek samples (standard errors given 
in parentheses).  
 

        
    
Population 2001 2002 2003 
  n=35 n=129 n=68 
    
Winter 0.0000 0.0089 0.0000 
 (0.0000) (0.0087) (0.0000) 
    
Spring - Butte 0.5091 0.4370 0.5137 
 (0.0859) (0.0590) (0.0846) 
    
Spring - Mill/Deer 0.4071 0.3001 0.1697 
 (0.0740) (0.0697) (0.077) 
    
Fall 0.0819 0.1750 0.3164 
 (0.0146) (0.0602) (0.075) 
    
Late Fall 0.0019 0.0790 0.0001 
 (0.0004) (0.0488) (0.0001) 
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Objective 6.  Verify/refine an effective population size (Ne) model. 
 
We attempted to estimate the effective population size of the winter run using temporal changes 
in allele frequencies.  Six years (1995-2000) of samples of returning adults (carcasses and 
spawners trapped at the Keswick Dam) were used to estimate the annual effective number of 
breeders (Nb) and the effective population size per generation (Ne).  A manuscript presenting 
these estimates was submitted to Conservation Genetics in March 2003.  In light of constructive 
comments by two anonymous reviewers, the editor requested two major revisions, which we are 
in the process of making.  We hope to submit a revised manuscript shortly. 
 
The first revision requested was to combine data for the naturally spawning and hatchery 
propagated segments of the population, which we have now done.  The revised data set will also 
be augmented with the 2001 and 2002 carcass samples, as well as the corresponding rapid 
response samples, genotyped as part of this AFRP grant.  The second revision concerned our 
treatment of overlapping generations, which greatly complicates the interpretation of temporal 
genetic change in Pacific salmon and has not been addressed rigorously in the literature, except 
in the simplest cases.  Because allele-frequencies of winter Chinook adults in any particular year 
are determined by breeders in two to four preceding years, change in allele-frequencies from one 
year to another cannot be simply interpreted as change over that interval.  To overcome this 
problem, we first aged returning adults and allocated them to their year of origin (see below).  
We then made annual estimates of Nb from the one-generation change in allele frequencies 
between spawning adults and their direct offspring, returning two, three, and four years 
afterwards.  Unlike the previous estimates of Nb, this estimate has an unambiguous reference 
point in time; however, it applies only to a fraction of total Ne. 
  
We used an indirect method to age returning adults, because scale-age information was not 
available.  Length frequency distributions for males and females, obtained from carcass surveys 
in 1997-2002 (Snider et al. 1997-2001, Rob Titus, personal communication), enabled us to age 
individuals based on their fork length.  There were slight variations among years, so for 1995 and 
1996, when length-frequency distributions from California Department of Fish and Game 
(CDFG) were not available, we determined the size range of two-, three- and four-year olds by 
inspection of the data and comparison of fork lengths with succeeding years.  In the 2001 CDFG 
report, carcass length-frequency distributions were verified with scale readings and found to be 
statistically indistinguishable.  However, the mean lengths of hatchery males and females were 
significantly less than that of individuals aged by length-frequency and scales.  Wherever 
possible in our samples, we used CWT information to age hatchery fish.  Since there were 
insufficient recoveries of hatchery fish of known age to complete a length-frequency distribution, 
in cases where the CWT was not recovered, the same criteria used for naturally spawning fish 
was applied to those of hatchery origin.  The rationale for this decision was that length 
differences between fish of different ages are greater than those between fish of different origins.  
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Additional Accomplishments 
 
A. Sex Determination of juveniles retained as captive broodstock 
 
We used the Y-chromosomal marker OtY1 (Devlin 1994, Aquaculture 128:211-220) to 
determine the sex of juveniles reared at LSNFH and at BML (Table 5).  These fish, hatched at 
LSNFH in 2001 and 2002, are being retained as captive broodstock.  The results will enable sex-
specific rearing techniques to be employed. 
 
Table 5.  Sex determination of juveniles for captive broodstock using OtY1. 

  
2001 2002 

  
Females 163 97 
Males 230 181 
Unknown 23 124 

  
Total 416 402 

 
 
B. Conference Presentations  
 
2001 Coastwide Salmonid Genetics Meeting 
 
In 2001 (October 25-28), the Coastwide Salmonid Genetics Meeting was hosted at BML and 
attended by over 75 geneticists and molecular ecologists from laboratories and Government 
institutions in the Pacific Northwest.  The meeting served two purposes: 1) to coordinate 
coastwide genetic surveys of use to state and federal management agencies, and 2) to provide a 
forum for scientific papers relevant to coastwide salmon genetics.  The 2004 Coastwide Meeting 
was held at the Hatfield Marine Station, Newport, Oregon in June (16th-18th) and attended by D. 
Hedgecock and V. Rashbrook. 
 
CALFED Science Conference, Sacramento, Jan 14-16, 2003  
 
Title: Temporal variation in microsatellite allele frequencies indicates increasing effective 
number of breeders in an endangered salmon population 
 
Presenter: Dmitri Churikov  
 
Abstract: The winter run of Chinook salmon in the Sacramento River dropped by 99% from 
1966 to 1991, when run size reached 191.  Since then, under state and federal protection, winter 
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run has shown a modest recovery to around 2,000, although run-size estimates are inaccurate and 
imprecise.  Here, we estimate the effective number of breeders per year (Nb) from temporal 
changes in allele frequencies at seven microsatellite loci.  Allele frequencies are determined for 
samples obtained from six successive broodyears: 1995 through 2000.  Over the entire six years, 
Nb averages 193 (95% CI: 120 – 347), using the temporal variance method, and 235 (95% CI: 
148 – 460), using the pseudo-likelihood method.  Estimates over successive one-year intervals 
suggest Nb increased steadily during the study period, with an eight-fold increase overall.  
Increase in Nb over time is also evident for time intervals greater than one year (using a sliding 
window approach).  Linear regression of all data points (for all window sizes) yields a highly 
significant positive slope (F1,13 = 58.05; P << 0.001), indicating significant increase in Nb over 
the six-year period.  Parameters of an exponential curve fit to the data suggest an annual 
exponential growth rate of 0.45 (95% CI: 0.36 – 0.55), although large confidence intervals 
associated with individual Nb estimates prevent strong conclusions regarding growth rate.  
Increase in Nb is not immediately evident from the census counts of spawners (N).  Although the 
number of adult returns has increased over the last decade, there are still considerable 
fluctuations among years.  Consequently, Nb/N ratio varies between 0.05 and 0.25 (showing no 
particular trend), and averages 0.14, within the range reported for Snake River spring/summer 
Chinook (Waples 2002).  Significant increase of Nb observed during recent years suggests 
stabilization of family size and decrease in variance of reproductive success in a population 
rapidly recovering after an episode of decline. 
 
Western Division of the American Fisheries Society, San Diego, April 14-17, 2003 
 
Title: How molecular genetic techniques can identify and conserve endangered salmon 
 
Presenter: Vanessa Rashbrook  
 
Abstract: We have used molecular markers to study endangered winter-run Chinook salmon 
since its federal listing in 1994.  Using collections made by USFWS we have analyzed 
outmigrating juveniles, returning adults and spawned carcasses.  Seven polymorphic 
microsatellites were developed to distinguish among the four morphologically similar Chinook 
populations present in the upper Sacramento River.  Since the DNA was often degraded, 
especially in carcass samples, amplification at fewer than seven loci was common.  We therefore 
used simulations to determine the critical combination of loci needed for >95% correct 
assignment to winter run, coupled with an acceptable error of <5% misassignment to other runs.  
An individual assignment test then determined run identity.  Data from these analyses were used 
to identify winter-run 1) juveniles trapped at the Red Bluff Diversion Dam (1995-2000; n=1868), 
2) returning spawners trapped at Keswick dam (1998-2002; n=849), and 3) spawned carcasses 
collected in the Sacramento River (1995-2001: n=2664).  We provide examples of how 
molecular genetic tools can document temporal differences in run timing, improve estimates of 
winter-run escapement, be used in estimates of effective population size, and refine selection of 
broodstock for a hatchery supplementation program. 
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Appendices 
 
A. Genotypes and run identity of “rapid response” adults trapped at Keswick Dam, 2002 and 

2003. 
 
B. Carcass samples collected from the upper Sacramento River, 2001 and 2002.  Only samples 

with sufficient loci for WHICHRUN analysis are listed. 
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Appendix A. Genotypes and run identity of returning adults trapped at Keswick Dam in 2002 and 2003. 
 

No. ID Ots-2 Ots-3 Ots-9 Ots-10 One-13 Ots-104 Ots-107 LOD at 7 LOD>1 AD
1 02-601 084084 091097 114114 196198 150150 000000 217249 -5.930 non W  

2 02-602 086102 095099 114114 194198 150172 000000 213273 -6.480 non W  

3 02-603 086096 085091 114114 198198 150150 000000 209213 -3.175 non W  

4 02-604 066066 093095 122122 198198 160172 000000 209245 5.930 W AD

5 02-605 080086 089093 114114 194198 150162 000000 177253 -5.550 non W  

6 02-606 084086 097099 114122 194194 150152 000000 197217 -4.670 non W  

7 02-607 066066 093095 114118 194198 150160 000000 225245 6.540 W  

8 02-608 070084 083097 114122 198198 150152 000000 213221 -3.570 non W  

9 02-609 070074 095099 114114 194198 150168 000000 213225 -3.820 non W  

10 02-610 066070 091093 114122 198198 150150 000000 225225 2.060 W  

11 02-611 070070 085101 114114 194198 150172 000000 205221 -4.604 non W  

12 02-612 070070 093097 114114 194198 162172 195223 217225 -2.704 non W  

13 02-613 086096 091103 114122 194198 150152 231243 217265 -7.697 non W  

14 02-614 086086 095095 122122 196198 172172 199227 217245 -4.966 non W  

15 02-615 066066 091095 114114 194194 000000 219223 225245 3.317 W  

16 02-616 066066 085095 122122 198198 000000 203223 213245 4.807 W AD

17 02-0617 066086 095097 118122 198198 160160 235243 185245 7.044 W  

18 02-618 066066 095097 118122 194198 160160 219219 213225 9.862 W  

19 02-0619 084086 085091 114122 194198 170172 195219 217225 -1.913 non W  

20 02-620 070086 093095 114114 194198 154162 211231 205217 -7.035 non W  

21 02-0621 070106 097099 114114 198198 150150 199251 213269 -6.561 non W  

22 02-622 086086 095101 114114 194198 172172 207227 221249 -8.820 non W  

23 02-0623 070080 095097 114122 198198 152164 199223 201209 -5.308 non W  

24 02-624 066066 083093 114122 198198 160160 219223 209217 7.399 W  

25 02-0625 066066 091091 114114 194198 152160 215219 225225 3.952 W  

26 02-0626 066066 095095 118122 194198 150160 215243 225225 6.073 W  

27 02-627 070086 095097 114122 196198 164168 191251 201221 -10.912 non W  

28 02-0628 066070 095095 114122 198198 150160 215219 241245 3.752 W AD

29 02-629 066066 097097 118122 194198 160172 219235 209225 7.458 W AD

30 02-0630 066070 093095 118122 194198 150160 215219 225225 6.959 W AD

31 02-0631 066066 095097 118122 198198 150160 215223 213245 6.595 W AD

32 02-0632 066070 085093 114122 194198 160172 219219 185185 6.842 W  

33 02-0633 066070 095095 118122 198198 160160 219235 213225 8.910 W AD

34 02-0634 066070 093095 118122 198198 160160 223223 209225 8.243 W AD

35 02-0635 066066 091097 114122 198198 160160 215223 185209 7.711 W AD

36 02-0636 066066 085097 114122 194198 150160 219235 209245 6.718 W AD

37 02-0637 070086 083083 114118 194198 150164 219223 225225 -3.041 non W  

38 02-0638 066066 097097 118122 194198 152160 235247 213225 5.809 W  

39 02-0639 066066 095095 118122 198198 150160 215235 217225 7.443 W AD

40 02-0640 066066 091097 122122 194194 160172 215223 189225 5.754 W AD

41 02-0641 066070 097097 122122 194198 152160 235247 209225 3.903 W AD

42 02-0642 066066 097097 122122 194198 152160 215219 209225 6.747 W AD

43 02-0643 066070 085093 122122 198198 150160 203235 213245 5.229 W AD

44 02-0644 066070 097097 122122 198198 150172 219223 225257 2.128 W  
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No. ID Ots-2 Ots-3 Ots-9 Ots-10 One-13 Ots-104 LOD at 7 LOD>1 AD
45 02-0645 066070 091095 114114 198198 150160 219219 225225 3.794 W  

46 02-0646 066066 095095 114118 194198 152160 219219 185245 5.813 W  

47 02-0647 066066 091095 114118 198198 160160 215235 225245 8.616 W  

48 02-0648 066070 091097 118122 194194 150160 215219 209209 4.011 W  

49 02-0649 066066 097097 114118 194198 150150 211223 185217 2.851 W  

50 02-0650 066066 091097 118122 194198 160160 219219 209225 8.713 W  

51 02-0651 066070 095097 114122 198198 160160 223267 225245 8.114 W  

52 02-0652 066070 089097 000000 194198 160160 215223 209245 6.259 W  

53 02-0653 066066 095095 114118 198198 160160 219267 209245 9.057 W  

54 02-0654 066066 085093 118122 198198 150160 223235 209221 7.755 W  

55 02-0655 066066 095097 114118 194198 150160 215219 185209 6.440 W  

56 02-0656 066066 093095 114122 194198 150152 219267 213225 5.242 W  

57 02-0657 066070 097097 122122 194198 160160 219219 209225 8.255 W  

58 02-0658 074084 097103 114122 180194 164164 219239 205217 -9.270 non W  

59 02-0659 066066 095097 114122 198198 150150 215223 213245 3.535 W  

60 02-0660 066066 095095 114118 198198 150160 219219 225225 6.835 W  

61 02-0661 066066 095097 122122 194198 150160 215223 185225 7.954 W  

62 02-0662 066066 085095 114114 194198 160160 195223 209241 6.286 W  

63 02-0663 066066 097097 114114 194198 160160 215215 185245 8.263 W  

64 02-0664 066066 097097 118122 194194 150160 219267 225225 8.573 W  

65 02-0665 066070 095101 114122 194198 160160 199223 225225 5.516 W  

66 02-0666 066070 093095 122122 198198 160160 215235 209225 8.998 W  

67 02-0667 066066 095095 118122 198198 160160 219223 225273 8.929 W  

68 02-0668 066066 095097 114122 198198 160160 219267 209225 9.331 W  

69 02-0669 066070 095097 114122 194198 150160 219219 225225 4.501 W AD

70 02-0670 066066 093095 118118 194198 160160 219219 209225 10.275 W  

71 02-0671 066066 085097 114122 198198 150160 203219 225245 6.019 W AD

72 02-0672 066070 093095 118122 198198 160160 215219 241245 7.791 W AD

73 02-0673 066066 095097 118118 194198 150160 215223 185225 7.480 W  

74 02-0674 066066 095097 114118 194194 160164 195219 209225 3.485 W  

75 02-0675 066102 085095 122122 198198 160160 223239 209225 7.067 W AD

76 02-0676 066066 085097 114122 194198 150160 215219 217217 6.539 W  

77 02-0677 066086 085091 114122 198198 150172 219219 209225 2.098 W  

78 02-0678 066066 091097 122122 194194 160172 219235 189225 6.891 W AD

79 02-0679 066086 093095 114118 198198 160160 211235 217253 4.420 W  

80 02-0680 066066 083097 118118 194198 160160 219235 185217 9.274 W  

81 02-0681 066066 085097 114118 194198 160160 215219 225241 8.926 W  

82 02-0682 066066 097097 122122 198198 160160 215223 209245 8.838 W  

83 02-0683 066096 085093 114122 198198 160160 219239 213265 6.302 W  

84 02-0684 066070 091095 118122 194198 150150 219219 225225 3.221 W  

85 02-0685 066066 095095 122122 194198 150150 219223 225225 5.491 W  

86 02-0686 066070 095097 118122 194198 150160 219267 217225 6.318 W  

87 02-0687 066070 093095 118118 198198 150160 219219 221221 3.501 W  

88 02-0688 066070 095097 114122 150160 199219 185217 4.288 W  

89 02-0689 066086 085095 114122 198198 150150 215215 209245 2.161 W  

90 02-0690 066066 093097 114122 194194 160160 219219 209213 9.240 W  

Ots-107 

194198 
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No. ID Ots-2 Ots-3 Ots-9 Ots-10 One-13 Ots-104 Ots-107 LOD at 7 LOD>1 AD
91 02-0691 066070 091095 114122 198198 152160 219223 209225 3.488 W  

92 02-692 066066 000000 122122 194198 000000 000000 209209 3.563 W  

93 02-693 066070 085093 118122 198198 150160 000000 209245 6.118 W AD

94 02-694 066066 095097 122122 194198 160162 000000 225225 6.473 W  

95 02-695 066066 095095 114122 198198 150160 000000 241245 4.825 W  

96 02-696 066070 085095 114118 194198 150152 000000 209225 2.476 W AD

97 02-697 066084 095097 114118 198198 150164 000000 225245 0.198 no call AD

98 02-698 066070 097101 114118 198198 150160 000000 209225 2.986 W AD

99 02-699 066070 097097 122122 198198 150160 000000 209225 5.036 W AD

100 02-700 066066 095095 122122 194198 000000 000000 000000 3.312 W  

02-701 000000 000000 114122 180198 150164 000000 000000 -3.584 non W  

102 02-702 080086 non W  

103 066070 095097 114118 194198 

104 185185 

095095 114122 194198 AD

000000 

02-707 066066 093095 118122 198198 150160 000000 209225 7.305 

000000 196198 000000 000000 205209 -2.529 non W AD

109 000000 114118 

02-710 150160 225245 3.711 

02-711 095097 118118 198198 000000 9.106  

112 02-712 066066 093095 118122 194198 150152 000000 209245 3.662 W  

113 02-713 066066 085095 118122 194198 150160 000000 185225 8.657 W AD

114 02-714 066066 097097 114118 194198 160160 000000 209225 7.982 W  

115 02-715 066066 097097 122122 194198 152160 215215 213225 6.680 W AD

116 02-716 160160 000000 209225 4.060 W AD

117 02-717 066070 093097 114122 194198 160172 223223 209225 4.887 W  

118 02-718 066066 093097 122122 198198 150160 000000 225225 

119 02-719 066066 093095 118122 198198 160160 215219 209213 9.630 W  

120 02-720 086100 091101 114114 196198 152172 203243 225237 -7.951 non W  

121 02-721 066066 219223 209225 4.151 W  

122 02-722 066066 097097 114114 194198 150160 219235 185213 6.946 W  

093095 114122 198198 000000 000000 213225 4.504 W  

124 02-724 066066 095095 114114 194198 150160 219223 

125 02-725 066066 085093 114122 194194 160160 215235 225225 11.585 W AD

126 02-726 066070 097097 114122 198198 213225 7.141 W  

127 02-727 066066 095097 118118 194198 150160 215223 185209 6.825 W  

128 02-728 066070 085097 114118 198198 160160 215215 000000 6.633 W  

129 02-729 066066 093095 118122 194198 150160 215219 7.427 W  

130 02-730 066066 095097 114122 194198 160160 219235 209225 9.504 W 

131 02-731 066070 097097 118122 198198 160160 000000 217217 5.984 W  

093097 114118 198198 160160 219219 217225 9.331 

150160 219219 000000 5.401 W  

134 02-734 066066 095095 122122 194198 160160 219243 225245 7.449 W  

135 02-735 066070 095095 114118 194194 

136 02-736 AD

101 

083095 114114 194194 150164 000000 209209 -5.089 

02-703 160160 000000 185217 7.036 W  

02-704 066070 095095 114114 194196 160160 000000 5.314 W  

105 02-705 066070 160160 000000 225225 7.435 W 

106 02-706 066070 097097 122122 194198 000000 225225 3.908 W AD

107 W AD

108 02-708 000000 091095 

02-709 085091 194198 152160 000000 209225 3.402 W  

110 000000 085097 114114 198198 000000 W  

111 066066 160160 185209 W 

066066 097097 118122 194198 

7.634 W AD

093097 118122 194198 150168 

123 02-723 066066 

209225 5.333 W  

160160 219223 

209213 

 

132 02-732 066066 W  

133 02-733 066066 089093 114122 198198 

160160 235235 209225 8.134 W AD

066070 095097 114118 194198 150160 215267 221225 3.990 W 
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No. ID Ots-2 Ots-3 Ots-9 Ots-10 One-13 Ots-104 LOD at 7 LOD>1 AD

7.040 W AD

139 02-739 066066 095097 118122 

160160 219219 209245 8.330 W  

141 

02-742 066066 093097 122122 198198 150160 215219 225225 8.460 

W AD

144 02-744 066066 083095 122122 198198 

160160 213225 8.680 W 

02-746 215215 3.790 

219219 

215219 

W AD

152 

160160 219235 

150160 

8.480 

 

161 225225 11.310 W AD

162 02-762 066066 095097 

000000 000000 000000 000000 000000 223223 225245 1.860 no call 

165 02-765 066070 085097 118118 198198 150160 219223 185217 

219223 209209 2.140 W  

168 02-768 066070 

097097 114122 198198 150160 207215 209217 1.970 W  

171 02-771 066066 085093 114118 194194 150160 219235 

185209 4.720 W  

173 02-773 066066 095095 

160160 223267 8.650  

175 066070 097097 114118 194198 

176 02-776 066066 160162 219219 

02-777 086086 085095 114114 203219 221257 -7.300 

085093 118118 194198 150150 4.760 W  

160160 219223 185241  

180 219235 217225 8.200 W 

181 02-781 066086 8.520 W  

066086 091095 114122 150160 219235 217257 2.210 

Ots-107 
137 02-737 066070 085091 122122 194198 150160 223267 209245 6.150 W AD

138 02-738 066070 095095 118122 198198 160160 219219 241245 

194198 160160 219267 209225 10.190 W AD

140 02-740 066066 095097 114118 194198 

02-741 066070 095103 114122 194198 160160 219235 221245 4.190 W AD

142 W AD

143 02-743 066066 095095 114122 198198 150160 219219 241245 4.910 

150160 219223 209225 5.770 W AD

145 02-745 066066 093095 114118 194198 211219 AD

146 066066 097101 114118 194198 150160 000000 W AD

147 02-747 066066 000000 122122 198198 000000 219223 225241 4.310 W  

148 02-748 066066 097097 114122 194198 160160 225225 9.460 W AD

149 02-749 066070 095095 114118 198198 150160 209225 4.340 W  

150 02-750 066070 085095 114122 194198 150160 215219 225225 6.470 W AD

151 02-751 066070 085093 114122 194198 160160 215235 225225 9.810 

02-752 066066 085095 114118 194198 160160 215219 225225 10.080 W AD

153 02-753 066070 095097 114118 194198 150160 223267 225225 5.750 W AD

154 02-754 066070 095095 114118 194198 221245 6.130 W AD

155 02-755 066066 091095 114122 198198 152160 215219 185225 6.110 W  

156 02-756 066086 093095 114122 194194 160160 219219 185185 8.050 W  

157 02-757 066070 091097 118118 194198 160160 223239 225225 6.380 W  

158 02-758 066066 095097 114114 194198 219219 213225 5.870 W  

159 02-759 066066 085097 118122 198198 150160 215235 209225 W  

160 02-760 066070 083101 114122 180194 150164 203219 245285 -6.960 non W 

02-761 066066 085095 114118 194194 160160 219235 

118122 198198 150164 223227 225225 1.680 W  

163 02-763 066066 093097 114122 198198 160160 227239 217265 4.880 W  

164 02-764  

6.600 W  

166 02-766 066066 097097 118122 198198 160164 219223 225245 5.700 W  

167 02-767 066070 095095 122122 198198 150172 

097097 122122 198198 150160 223247 209225 3.360 W AD

169 02-769 066070 

170 02-770 066070 093095 118118 198198 150150 155215 189225 2.110 W AD

225225 9.360 W  

172 02-772 066086 091091 114114 194198 160160 219223 

122122 194198 160160 155219 213225 8.670 W  

174 02-774 066070 095097 118118 198198 225225 W 

02-775 160160 215215 185217 6.870 W  

091097 114122 194198 225245 5.240 W  

177 194196 150152 non W  

178 02-778 066070 215219 217225 

179 02-779 066066 095095 122122 198198 9.490 W 

02-780 066066 083091 118122 194198 160160  

093095 118122 194198 160160 219219 209225 

182 02-782 194198 W  
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No. ID Ots-2 Ots-3 Ots-9 Ots-10 One-13 Ots-104 LOD at 7 LOD>1 AD
183 02-783 194198 066066 095097 118122 150160 219219 225225 7.860 W  

02-784 089095 198198  

152160 219243 5.437 W  

186 02-786 066070 185249 7.080 W 

02-787 085093 198198 150160 219219 8.640 AD

188 070084 091091 122122 194196 152164 203219 201221 -8.824 non W  

02-789 091095 194198 155255 -2.340  

190 066066 000000 209225 W 

02-791 085085 198198 7.123 AD

192 066066 150160 215219 217225 5.907 W  

193 02-793 066066 150160 215235 209245 7.248 W AD

194 02-794 160160 219219 225245 9.850 W AD

195 02-795 152164 203215 209221 -6.533 non W  

196 02-796 150164 199231 205225 -8.519 non W  

197 02-797 066070 150160 223223 205261 -2.411 non W  

198 02-798 160160 247247 217225 5.041 W  

199 02-799 162168 215251 201213 -5.602 non W  

200 02-800 000000 219223 185209 4.493 W  

201 02-801 160160 219239 217225 6.197 W  

202 02-802 160160 179199 225245 8.215 W  

203 02-803 160168 219219 189225 4.820 W  

204 02-804 160160 219247 185225 6.415 W  

205 02-805 150160 219223 225225 7.304 W  

206 02-806 160160 215219 213217 10.052 W  

207 02-807 150160 223235 209225 5.484 W  

208 02-808 000000 219219 225245 6.338 W  

209 02-809 066096 160160 215267 225225 7.713 W  

210 02-810 164170 215239 257285 -7.396 non W  

211 02-811 160160 215219 225225 7.448 W  

212 02-812 164200 203203 201257 -12.877 non W  

213 02-813 150152 215255 229257 -8.782 non W  

214 02-814 160160 215219 225257 8.661 W AD

215 02-815 150160 219267 225225 10.555 W AD

216 02-816 160160 219235 185225 10.362 W AD

217 02-817 160160 219235 185225 10.362 W AD

218 02-818 160160 219267 185209 11.424 W AD

219 02-819 150160 219235 209209 7.023 W AD

220 02-820 150160 215215 225257 6.668 W AD

221 02-821 066070 160162 219223 225245 5.144 W AD

222 02-822 066066 150170 223267 225257 5.281 W AD

223 02-823 066086 150150 207223 225245 1.829 W AD

224 02-824 066086 150160 219223 225245 5.595 W AD

225 02-825 150160 215239 000000 4.815 W  

226 02-826 070102 164200 199255 201285 -10.695 non W  

227 02-827 086086 168172 219247 201205 -7.730 non W  

228 02-828 070070 150162 159195 201225 -4.672 non W  

Ots-107 

184 066066 118122 160160 215219 225241 8.409 W 

185 02-785 066066 085095 118122 198198 217217 

093097 114114 194198 160160 215219  

187 066066 118122 185209 W 

02-788 

189 070070 122122 150152 221245 non W 

02-790 093095 118122 194198 219219 5.613 AD

191 066070 114122 150160 223223 225225 W 

02-792 097097 114122 198198 

095097 118122 194198 

066066 095097 118122 194198 

074086 091101 114118 198198 

070070 091101 114114 180198 

083091 122122 180196 

066066 095097 118118 198198 

066070 083099 114122 194194 

066066 000000 114122 194198 

066070 093097 114114 198198 

066066 093097 114118 194194 

066070 093095 118122 194198 

066070 091095 118122 194198 

066066 085091 114122 194194 

066066 085095 122122 198198 

066066 083093 114114 198198 

066066 085095 118118 198198 

095097 114118 194198 

070100 091097 122122 196198 

066070 095097 114118 194198 

080084 091101 114122 194196 

070086 097101 114118 196196 

066066 085097 114118 198198 

066066 085085 118122 194198 

066066 095097 114118 198198 

066066 095097 114118 198198 

066066 085095 118122 198198 

066066 095097 118118 194198 

066066 093097 118122 198198 

095095 122122 198198 

085085 122122 194194 

095095 122122 194198 

095095 118122 198198 

066066 093095 114122 198198 

083095 114114 194198 

095101 114114 198198 

095097 114122 194196 
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No. ID Ots-2 Ots-3 Ots-9 Ots-10 One-13 Ots-104 LOD at 7 LOD>1 AD
229 02-829 066070 083095 114122 194196 164172 215259 209221 -6.178 non W  

230 02-830 070086 085097 114122 196196 

070086 091101 114114 180194 

000000 114122 194198 

097097 118118 194194 

097097 114114 198198 

085093 118122 198198 

091097 118122 194196 

066070 083095 114122 194196 

070102 091101 114114 196198 

102102 091097 114122 196198 

066070 093097 114118 198198 

070102 097101 114114 194198 

066102 095101 118122 194198 

084086 091097 114122 180194 

066066 095097 118122 194194 

070086 091097 114114 194198 

066086 085095 118118 194198 

070070 000000 114122 194196 

066066 095097 114122 198198 

070096 083083 114122 194198 

066070 093097 118122 194198 

070070 095097 122122 194198 

070074 097101 114122 194198 

102102 091097 114114 194198 

086086 091101 114122 194198 
  

118122 198198 

122122 198198 

118122 194198 

118122 194198 

118118 198198 

114118 198198 

194194 

118122 198198 

196196 

194198 

114122 194198 

118122 198198 

198198 

114118 194198 

118122 194198 

198198 

150172 203215 221269 -6.056 non W  

231 02-831 150150 203239 201257 -9.959 non W  

232 02-832 066096 150152 000000 221261 -2.461 non W  

233 02-833 066066 160160 219223 209245 9.043 W AD

234 02-834 066070 150150 000000 217225 0.302 non W  

235 02-835 066066 150160 219219 213225 9.358 W AD

236 02-836 070086 168172 155195 225245 -4.971 non W  

237 02-837 164172 000000 209221 -5.248 non W  

238 02-838 152152 219219 205225 -6.645 non W  

239 02-839 150164 199219 257261 -10.731 non W  

240 02-840 160160 219235 225245 9.055 W  

241 02-841 152166 211215 201221 -6.620 non W  

242 02-842 152152 219231 221221 -4.614 non W  

243 02-843 150164 207243 205209 -8.192 non W  

244 02-844 150160 219223 185185 8.758 W  

245 02-845 164168 155247 221221 -10.040 non W  

246 02-846 150160 223267 185225 7.813 W  

247 02-847 150168 215223 261281 -4.969 non W AD

248 02-848 160160 219267 209225 9.331 W  

249 02-849 150168 211239 213257 -6.096 non W  

250 02-850 160172 223223 217225 5.563 W  

251 02-851 160160 219219 221225 5.456 W AD

252 02-852 150172 199211 209209 -4.093 non W  

253 02-853 150150 203243 245265 -7.940 non W  

254 02-854 154154 191223 209261 -7.153 non W  
Adults trapped in 2003        

1 03-9701 086102 000000 152162 199211 205249 -8.038 non W AD

2 03-9702 066096 000000 150150 000000 209245 1.499 W  

3 03-9703 066066 000000 160160 219219 213225 9.531 W  

4 03-9704 066066 000000 160160 219219 225225 9.895 W  

5 03-9705 066066 000000 160160 000000 225225 8.319 W  

6 03-9706 066066 000000 150160 223223 213225 5.452 W  

7 03-9707 070070 000000 114118 160172 000000 185257 1.358 W  

8 03-9708 066066 000000 150160 215223 225225 6.703 W  

9 03-9709 000000 000000 114118 150150 000000 000000 -3.927 non W  

10 03-9710 000000 000000 114122 160160 219223 209225 6.221 W AD

11 03-9711 066070 000000 150160 219219 225245 4.597 W AD

12 03-9712 066066 000000 160172 219235 000000 6.311 W  

13 03-9713 066070 000000 114118 160160 219223 217241 5.241 W AD

14 03-9714 066066 000000 160160 219223 000000 7.274 W  

15 03-9715 070070 000000 150160 215223 225225 3.890 W  

Ots-107 

16 03-9716 066066 000000 114118 160160 000000 225245 7.548 W AD
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No. ID Ots-3 Ots-9 Ots-10 One-13 Ots-104 Ots-107 LOD at 7 LOD>1 AD

223223 000000 -0.065 non W  

24 03-9724 070102 000000 150150 000000 000000 -3.169 non W AD

25 03-9725 066070 000000 160160 219219 000000 6.682 W 

26 03-9726 066070 000000 160170 000000 000000 3.107 W  

27 03-9727 066066 000000 150160 000000 000000 4.119 W  

28 03-9728 066070 000000 122122 150160 219223 000000 4.594 W  

29 03-9729 066070 000000 114122 160160 219219 000000 5.945 W  

30 03-9730 066066 085097 160160 000000 209217 7.832 W  

31 03-9731 086086 083091 122122 198198 150168 199199 225253 -7.152 non W  

32 03-9732 066066 091095 118122 000000 150160 215215 209225 5.442 W  

33 03-9733 070070 000000 114122 000000 000000 209225 0.129 non W AD

34 03-9734 086086 000000 114114 196198 000000 000000 205221 -6.090 non W  

35 03-9735 066066 000000 118122 194198 000000 000000 209241 2.710 W AD

36 03-9736 070070 000000 114122 000000 000000 185225 1.146 W  

37 03-9737 066066 000000 118122 000000 000000 185245 4.511 W AD

38 000000 

3.959 W AD

40 03-9740 066070 000000 

41 03-9741 066066 000000 118122 194198 000000 225225 4.454 W AD

42 066066 000000 118118 194198 160160 000000 213225 W AD

43 03-9743 066066 000000 198198 000000 000000 225257 2.166 W  

44 03-9744 066070 000000 118122 194198 000000 

000000 114122 194194 000000 000000 225225 2.431 

000000 4.685 AD

47 03-9747 066066 000000 114114 000000 213225 2.201 W  

48 000000 122122 000000 209225 non W  

03-9749 000000 000000 

W 

185225 3.882 W AD

Ots-2 

17 03-9717 070086 000000 114114 198198 150150 000000 000000 -2.980 non W AD

18 03-9718 066086 000000 114118 194198 

114118 194198 

114122 198198 

118122 198198 

122122 198198 

114118 198198 

114114 194194 

122122 198198 

118118 198198 

114122 198198 

194198 

194198 

000000 198198 

194198 

198198 

198198 

03-9738 066066 000000 114122 198198 000000 225225 3.596 W  

39 03-9739 066066 000000 118122 194194 000000 000000 209225 

000000 114122 198198 000000 225225 2.110 W AD

000000 

03-9742 8.116 

114118 

000000 225225 2.967 W AD

45 03-9745 066070 W AD

46 03-9746 066066 000000 122122 198198 150160 225257 W 

000000 000000 

03-9748 066102 000000 000000 0.860 

49 066080 114122 000000 000000 209241 -0.413 non W AD

50 03-9750 066066 000000 118122 000000 000000 000000 209225 3.540 W AD

51 03-9751 066066 000000 122122 000000 000000 000000 217225 3.757 W AD

52 03-9752 066066 000000 114122 000000 150160 000000 225225 5.398 AD

53 03-9753 066066 000000 114118 198198 000000 000000 

54 03-9754 066066 000000 114118 198198 000000 000000 209225 2.705 W AD

55 03-9755 066086 000000 114122 194198 000000 000000 209225 1.315 W  

150150 000000 225245 1.194 W AD

19 03-9719 070070 000000 150160 000000 225225 2.447 W  

20 03-9720 066070 000000 160160 215223 000000 5.506 W  

21 03-9721 066070 000000 150160 223223 000000 3.886 W  

22 03-9722 066066 000000 160160 000000 000000 7.416 W  

23 03-9723 066074 000000 150172 
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No. ID Ots-3 Ots-9 Ots-10 One-13 Ots-104 Ots-107 LOD at 7 LOD>1 AD

066066 000000 114122 198198 

2.789 W  

160160 000000 209241 

03-9762 070070 000000 114114 

non W  

64 

03-9767 

162164 000000 221221 

093095 118122 194198 150152 000000 213225 4.623 W  

W AD

73 03-9773 066066 093097 122122 194198 185209 9.447 W  

74 03-9774 066066 085085 

066066 085097 114118 194198 152160 000000 209245 5.465 W 

AD

78 03-9778 066086 095095 114122 194198 150160 

000000 217225 8.703 W  

80 03-9780 066070 

095095 114118 198198 160160 000000 225225 8.020 W  

03-9783 066100 095097 198198 000000 W  

84 066066 

86 

87 

085095 118122 198198 160160 

non W  

92 

Ots-2 

56 03-9756 000000 000000 209245 2.577 W AD

57 03-9757 070080 000000 114122 198198 000000 000000 209225 -0.421 non W  

58 03-9758 066066 000000 114122 194194 000000 000000 225273 

59 03-9759 066066 000000 114114 198198 160160 000000 209225 6.271 W  

60 03-9760 066066 000000 114118 194198 6.040 W AD

61 03-9761 066066 000000 118118 194194 150160 000000 189225 5.688 W  

62 194198 000000 000000 225241 -1.238 non W  

63 03-9763 066070 000000 114114 196196 000000 000000 209225 -2.912 

03-9764 084096 000000 114122 194198 000000 000000 221257 -3.179 non W  

65 03-9765 066070 000000 114122 198198 160160 000000 000000 4.996 W AD

66 03-9766 070102 000000 114122 180198 150150 000000 257265 -7.147 non W  

67 066066 000000 118122 194198 000000 000000 189225 3.864 W  

68 03-9768 066066 000000 118122 198198 000000 000000 225241 3.205 W AD

69 03-9769 070102 095101 122122 196198 -8.811 non W  

70 03-9770 066066 

71 03-9771 066066 091095 118122 194198 160160 000000 217245 7.507 W  

72 03-9772 066102 095101 114122 194198 160160 000000 185221 3.196 

160160 000000 

114122 194194 160160 000000 225245 9.434 W  

75 03-9775 070086 097099 114114 194196 146150 000000 217261 -6.968 non W  

76 03-9776  

77 03-9777 066066 093095 118122 194198 150160 000000 213225 7.260 W 

000000 209217 2.937 W  

79 03-9779 066066 097097 122122 194194 160160 

095095 122122 180194 150164 000000 257257 -6.295 non W  

81 03-9781 066066 

82 03-9782 086106 085095 114122 194198 150160 000000 209225 3.336 W AD

83 118122 150160 225225 4.278 

03-9784 095095 118122 198198 170170 000000 225225 4.256 W  

85 03-9785 066084 093097 122122 196198 152160 000000 225273 2.341 W  

03-9786 066066 097097 114122 198198 160160 000000 209225 7.469 W  

03-9787 066066 085093 118122 194198 150160 000000 185225 8.903 W AD

88 03-9788 066086 091093 114118 194198 160160 000000 225225 6.409 W AD

89 03-9789 066070 000000 213225 8.182 W  

90 03-9790 086102 095097 114114 000000 152168 000000 221261 -7.435 non W  

91 03-9791 102102 091097 118122 000000 152154 000000 221245 -4.827 

03-9792 070086 091101 114118 000000 152152 000000 209265 -5.117 non W  

93 03-9793 066066 085095 118122 000000 150160 000000 213225 7.207 W  

94 03-9794 066070 000000 114122 198198 160160 000000 000000 4.996 W AD
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No. ID Ots-3 Ots-9 Ots-10 One-13 Ots-104 Ots-107 LOD at 7 LOD>1 AD

084086 

160160 

03-9799 066086 000000 114118 194198 150160 207219 000000 1.634 

000000 7.252 W AD

102 03-9802 070086 000000 152164 219239 000000 -3.638 non W AD

103 03-9803 

105 03-9805 066066 000000 118122 198198 160160 219223 000000 

4.816 W AD

107 03-9807 066070 000000 118122 

150160 000000 000000 4.740 W AD

109 

03-9810 066066 000000 118122 198198 150160 000000 000000 4.816 

W 

112 066080 150160 000000 2.118 W AD

160160 000000 217225 W AD

114 000000 000000 4.996 W 

115 03-9815 066066 7.179 W AD

066066 000000 114122 AD

117 03-9817 150160 

118 03-9818 066066 000000 150152 000000 000000 

066070 000000 114114 198198 000000 4.063 W 

120 03-9820 066070 150160 000000 2.396 W 

121 03-9821 066066 000000 114122 194198 000000 6.643  

AD

123 066066 000000 114122 150160 000000 000000 

03-9824 066070 000000 000000 5.929 AD

125 070070 160160 000000 4.367 W AD

126 03-9826 066084 000000 114114 194194 000000 -1.067 AD

127 066086 150160 000000 W 

03-9828 000000 198198 000000 5.693 AD

066066 160160 000000 W AD

130 03-9830 070086 000000 114122 198198 150160 000000 209225 W AD

131 03-9831 066066 000000 114118 198198 160160 000000 W AD

132 03-9832 066070 000000 114114 198198 160160 000000 W AD

133 03-9833 066066 000000 118118 194198 160160 000000 W AD

Ots-2 

95 03-9795 084086 000000 114122 196196 152172 219247 000000 -7.273 non W  

96 03-9796 070086 000000 114122 198198 150170 219231 000000 -2.988 non W  

97 03-9797 000000 114114 194198 150152 211247 000000 -5.032 non W  

98 03-9798 066070 000000 118118 198198 219223 000000 6.324 W  

99 W AD

100 03-9800 066070 000000 114122 194198 160160 000000 000000 5.157 W AD

101 03-9801 066066 000000 114122 000000 160160 219223 

122122 198198 

066070 000000 118122 194198 150160 215219 000000 4.311 W  

104 03-9804 070102 000000 114118 198198 000000 219219 000000 -0.972 non W  

8.047 W AD

106 03-9806 066066 000000 118122 198198 150160 000000 000000 

194194 150160 000000 000000 3.650 W AD

108 03-9808 066066 000000 118118 194198 

03-9809 066066 000000 122122 198198 160160 000000 000000 7.416 W AD

110 W  

111 03-9811 066066 000000 000000 194198 160160 000000 000000 6.535 AD

03-9812 000000 114122 194198 000000 

113 03-9813 066066 000000 114122 198198 7.185 

03-9814 066070 000000 114122 198198 160160 AD

000000 118122 198198 160160 000000 000000 

116 03-9816 198198 160160 000000 000000 6.483 W 

066066 000000 114118 198198 000000 000000 3.882 W AD

114122 194198 1.259 W  

119 03-9819 160160 000000 AD

000000 114118 198198 000000 AD

160160 000000 W 

122 03-9822 066070 000000 114122 194198 152160 000000 000000 2.297 W 

03-9823 198198 4.119 W AD

124 122122 198198 160160 000000 W 

03-9825 000000 118122 194198 000000 

150152 000000 non W 

03-9827 000000 114122 194198 000000 2.492 AD

128 066070 118122 160160 000000 W 

129 03-9829 000000 000000 198198 000000 6.374 

1.567 

000000 6.246 

000000 4.063 

000000 7.103 
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No. ID Ots-3 Ots-9 Ots-10 One-13 Ots-104 Ots-107 LOD at 7 LOD>1 AD

134 03-9834 066070 000000 114122 194196 150168 000000 000000 -2.838 non W  

135 03-9835 066066 000000 114122 194198 150160 000000 000000 4.280 

225257 7.363 

000000 6.406 

000000 6.942 

000000 6.406 

000000 1.183 

000000 4.063 

000000 6.260 

000000 3.934 

000000 2.267 

000000 5.785 

4.426 

000000 6.907 

000000 -2.932 

000000 6.483 

000000 0.740 

000000 7.510 

000000 4.796 

000000 -0.267 

000000 -2.019 

000000 5.633 

000000 5.964 

000000 2.974 

1.945 

4.427 

7.691 

3.989 

000000 4.213 

3.204 

1.781 

-0.717 

6.207 

213213 -3.393 

000000 8.656 

1.437 

1.868 

4.213 

0.165 

W AD

136 03-9836 066066 000000 118122 198198 160160 000000 W AD

137 03-9837 066066 000000 114118 194198 160160 000000 W AD

138 03-9838 066066 000000 118118 198198 160160 000000 W  

139 03-9839 066066 000000 114118 194198 160160 000000 W AD

140 03-9840 070086 000000 122122 198198 152160 000000 W AD

141 03-9841 066070 000000 114114 198198 160160 000000 W AD

142 03-80501 066070 095097 122122 198198 160160 000000 W  

143 03-80502 000000 095095 114114 198198 160160 000000 W  

144 03-80503 070070 097097 118122 194198 150160 000000 W  

145 03-80504 066066 091095 114118 198198 160160 000000 W  

146 03-80505 070086 093095 114118 194194 160160 000000 000000 W  

147 03-80506 066066 097097 114122 194198 160160 000000 W  

148 03-80507 066066 000000 114122 204204 162164 000000 non W  

149 03-80508 066066 000000 114122 198198 160160 000000 W  

150 03-80509 000000 085095 000000 198198 000000 000000 non W  

151 03-80510 066066 095097 118122 198198 160160 000000 W AD

152 03-80511 066066 095097 118118 194198 152160 000000 W AD

153 03-80512 066070 095095 114114 198198 150150 000000 non W  

154 03-80513 066066 083095 118122 194196 150164 000000 non W  

155 03-80514 066070 085097 114114 194198 160160 000000 W  

156 03-80515 066070 093097 114118 198198 160160 000000 W  

157 03-80516 000000 000000 114122 198198 150160 219223 W AD

158 03-80517 000000 000000 000000 198198 150160 000000 000000 W  

159 03-80518 066070 091095 000000 198198 160160 000000 000000 W  

160 03-80519 066070 093093 118122 198198 160160 000000 000000 W  

161 03-80520 066084 095097 114114 198198 160160 000000 000000 W  

162 03-80521 066066 095097 114118 198198 150160 000000 W  

163 03-80522 070086 097097 114122 198198 160160 000000 000000 W  

164 03-80523 066066 093095 114114 194198 150150 000000 000000 W  

165 03-80524 066066 095097 114122 194196 152170 000000 000000 non W  

166 03-80525 066070 085095 000000 194194 160160 000000 000000 W  

167 03-80526 086102 000000 118118 000000 162164 219219 non W  

168 03-80527 066066 085095 118122 198198 160160 000000 W  

169 03-80528 066086 085097 122122 198198 150172 000000 000000 W  

170 03-80529 066070 091097 114118 198198 150160 000000 000000 W  

171 03-80530 066066 095097 114118 198198 150160 000000 000000 W  

172 03-80531 066066 091093 114114 194198 152152 000000 000000 non W  

Ots-2 
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No. ID Ots-3 Ots-9 Ots-10 One-13 Ots-104 Ots-107 LOD at 7 LOD>1 AD

173 03-80532 066070 093095 114114 194198 150160 000000 000000 2.819 W  

174 03-80533 066086 000000 114118 194198 150160 000000 000000 2.255 

000000 5.693 

000000 2.396 

000000 6.643 

000000 2.996 

000000 4.280 

000000 4.042 

000000 4.109 

000000 4.043 

000000 3.509 

000000 6.374 

000000 7.340 

000000 5.456 

000000 4.063 

000000 -3.731 

000000 -5.298 

000000 -6.837 

000000 3.663 

000000 -8.237 

000000 4.360 

000000 -6.770 

000000 5.183 

000000 7.179 

000000 5.994 

000000 3.577 

5.052 

000000 8.227 

4.007 

5.604 

000000 5.343 

000000 5.613 

3.749 

000000 8.161 

000000 6.643 

6.483 

000000 -0.150 

000000 2.469 

000000 6.483 

W  

175 03-80534 066070 000000 118122 198198 160160 000000 W  

176 03-80535 066070 000000 114118 198198 150160 000000 W  

177 03-80536 066066 000000 114122 194198 160160 000000 W  

178 03-80537 066074 000000 122122 198198 160170 000000 W  

179 03-80538 066066 000000 114122 194198 150160 000000 W AD

180 03-80539 066102 000000 114122 194198 160160 000000 W AD

181 03-80540 066066 000000 114122 194194 160170 000000 W  

182 03-80541 066066 000000 114118 194198 150160 000000 W AD

183 03-80542 070070 000000 114122 198198 160160 000000 W AD

184 03-80543 066066 000000 000000 198198 160160 000000 W AD

185 03-80544 066066 000000 118122 194198 160160 000000 W AD

186 03-80545 066070 000000 118118 198198 160160 000000 W AD

187 03-80546 066070 000000 114114 198198 160160 000000 W AD

188 03-80547 086096 000000 114114 198198 150152 000000 non W  

189 03-80548 000000 000000 114118 194198 164164 203203 non W  

190 03-80549 000000 000000 114122 194196 164164 211211 non W  

191 03-80550 070070 000000 114122 194198 160160 211219 W  

192 03-80551 086086 000000 114114 196198 164164 211219 non W  

193 03-80552 070070 000000 118122 194198 160160 211219 W  

194 03-80553 066102 000000 114122 196198 164164 000000 non W  

195 03-80554 000000 000000 000000 198198 160160 215219 W AD

196 03-80555 066066 000000 118122 198198 160160 000000 W AD

197 03-80556 066066 000000 118122 198198 150160 219219 W  

198 03-80557 066070 000000 114122 198198 150160 219219 W AD

199 03-80558 066102 000000 114118 194198 160160 219219 000000 W AD

200 03-80559 066066 000000 122122 194198 160160 215219 W AD

201 03-80560 066066 000000 114114 198198 150160 215219 000000 W AD

202 03-80561 000000 000000 000000 194198 160160 219219 000000 W AD

203 03-80562 000000 000000 000000 194198 160160 215219 W AD

204 03-80563 066066 000000 122122 196198 160160 000000 W AD

205 03-80564 066066 000000 114122 194198 000000 235235 000000 W AD

206 03-80565 066066 000000 118122 194198 160160 215219 W AD

207 03-80566 066066 000000 114122 194198 160160 000000 W  

208 03-80567 066066 000000 114122 198198 160160 000000 000000 W  

209 03-80568 066086 000000 114114 198198 160164 000000 non W  

210 03-80569 066086 000000 114122 194194 150160 000000 W  

211 03-80570 066066 114122 198198 160160 000000 W  

Ots-2 

000000 
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No. ID Ots-2 Ots-3 Ots-9 Ots-10 One-13 Ots-104 LOD at 7 LOD>1 ADOts-107 

212 03-80571 066066 118122 194198 160150 000000 000000 4.976 W  

213 03-80572 066070 118122 198198 150152 000000 000000 0.692 

000000 6.483 

000000 5.392 

000000 -4.646 

000000 -2.700 

000000 7.340 

000000 5.552 

5.392 

0.916 

000000 -1.383 

5.167 

5.137 

-0.551 

000000 160160 219223 000000  

231 03-80590 066080 000000 000000 000000 150160 219219 000000 2.414 W  

219267 000000 4.036 W 

233 03-80592 066066 W 

000000 

235 000000 

000000 000000 000000 AD

237 03-80596 066066 000000 000000 000000 160160 

03-80597 066070 000000 000000 000000 150160 223223 000000 2.982 W 

03-80598 7.505  

000000 122122 198198 150160 4.288 AD

241 122122 160160 225241 W  

242 03-80601 086102 000000 122122 180196 152172 211219 000000 non W  

243 03-80602 070086 000000 114118 000000 160160 219219 225225 W AD

244 03-80603 066066 000000 114122 000000 152160 219219 000000 3.886 W AD

245 086086 000000 114122 000000 164164 219219 217221 -5.973 non W  

000000 114122 198198 160160 219235 209245 6.603 W  

247 03-80606 066066 000000 118122 198198 160160 219223 225225 9.424 W AD

248 03-80607 066066 000000 114122 194194 W AD

249 03-80608 066066 000000 122122 000000 150160 215235 189225 6.959 W AD

250 03-80609 066066 000000 114122 194198 160160 000000 225225 8.020 W AD

non W  

214 03-80573 066066 114122 198198 160160 000000 W  

215 03-80574 066086 118122 198198 160160 000000 W  

216 03-80575 070102 000000 114122 180194 150150 000000 non W  

217 03-80576 070084 000000 114114 194198 150152 000000 non W  

218 03-80577 000000 118122 194198 160160 000000 W AD

219 03-80578 066086 000000 118122 194198 160160 000000 W AD

220 03-80579 066086 000000 118122 198198 160160 000000 000000 W AD

221 03-80580 066070 000000 114122 196198 150160 000000 000000 non W  

222 03-80581 070084 000000 114122 194194 150150 000000 non W  

223 03-80582 100102 000000 114114 198198 150152 000000 000000 -4.678 non W  

224 03-80583 066066 000000 114122 194198 150160 000000 000000 4.280 W AD

225 03-80584 000000 000000 118122 198198 160160 000000 000000 W AD

226 03-80585 066066 000000 118122 198198 160160 000000 000000 7.179 W AD

227 03-80586 066066 000000 114114 194198 160160 000000 000000 5.710 W AD

228 03-80587 066066 000000 118122 194194 150160 000000 000000 W AD

229 03-80588 066084 000000 000000 000000 150150 203219 000000 non W  

230 03-80589 066066 000000 000000 7.143 W 

232 03-80591 066070 000000 000000 000000 150160  

000000 000000 000000 160160 219219 000000 7.190 AD

234 03-80593 066070 000000 000000 150160 219223 000000 3.293 W AD

03-80594 066100 000000 000000 000000 150160 215235 3.195 W AD

236 03-80595 066066 160160 235235 000000 8.079 W 

235235 000000 8.079 W AD

238 AD

239 066066 000000 114122 194198 160160 219219 245245 W 

240 03-80599 066070 000000 209225 W 

03-80600 066066 000000 194194 215223 8.536 

-6.959 

5.428 

03-80604 

246 03-80605 066086 

150160 215219 209225 5.983 

000000 

000000 

000000 

000000 

066066 
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No. ID Ots-2 Ots-3 Ots-9 Ots-10 One-13 Ots-104 LOD at 7 LOD>1 ADOts-107 

251 03-80610 066066 000000 

-8.857 non W  

160160 000000 000000 

03-80615 066084 000000 118122 

245249 

W AD

219223 181209 2.801 W AD

263 03-80622 066066 

03-80624 066070 000000 114122 198198 150160 000000 209225 3.355 

266 03-80625 066070 000000 122122 194194 160160 211219 

160160 215219 000000 7.093 W  

269 03-80628 

066086 000000 122122 198198 164164 000000 000000 -3.084 non W 

 

272 03-80631 066092 000000 114114 180196 162162 

000000 000000 -7.772 non W  

274 03-80633 000000 

000000 194198 160164 000000 1.245 AD

03-80635 066066 160164 

1.566 

000000 000000 2.495 W 

03-80643 086086 000000 122122 

000000 

150160 

114118 194198 150160 000000 185225 5.943 W  

252 03-80611 086102 000000 114122 180196 150150 000000 221261 

253 03-80612 066102 000000 114118 194198 160160 000000 185209 5.191 W AD

254 03-80613 066086 000000 114114 194194 4.083 W  

255 03-80614 066106 000000 122122 198198 150160 000000 225257 3.876 W AD

256 198198 160160 000000 209225 6.011 W  

257 03-80616 066066 000000 122122 194194 152160 000000 225245 5.385 W  

258 03-80617 066070 000000 118118 198198 160160 000000 225225 6.833 W  

259 03-80618 066086 000000 118122 198198 150160 000000 225225 4.405 W  

260 03-80619 070096 000000 118122 194198 152160 000000 1.303 W AD

261 03-80620 066066 000000 114122 194198 160160 219223 225245 8.813 

262 03-80621 066070 000000 118118 198198 160162 

000000 114118 194198 150160 219219 225245 6.524 W  

264 03-80623 066100 000000 114122 198198 150160 219223 217245 3.370 W AD

265 W AD

209257 4.395 W AD

267 03-80626 066066 000000 122122 194198 000000 219219 000000 3.320 W AD

268 03-80627 066070 000000 122122 198198 

080102 000000 122122 196198 162164 000000 000000 -6.817 non W  

270 03-80629 AD

271 03-80630 080102 000000 114114 194194 160160 000000 000000 1.032 W 

000000 000000 -5.134 non W  

273 03-80632 070086 000000 114114 196198 164164 

000000 114114 198198 164164 000000 000000 -4.483 non W  

275 03-80634 066086 122122 000000 W 

276 000000 118122 194198 000000 000000 3.428 W AD

277 03-80636 070070 000000 114114 196204 162170 000000 000000 -6.783 non W  

278 03-80637 070070 000000 114122 198198 150150 219267 000000 0.667 non W AD

279 03-80638 066070 000000 114114 194194 160160 000000 000000 4.384 W AD

280 03-80639 066070 000000 122122 194198 160164 000000 000000 W AD

281 03-80640 066066 000000 114118 194198 160164 AD

282 03-80641 066066 000000 122122 194198 160164 000000 000000 3.032 W AD

283 03-80642 066106 000000 114118 194194 160160 000000 000000 5.469 W AD

284 194194 160160 000000 000000 3.554 W AD

285 03-80644 066084 000000 118122 194194 160160 000000 000000 5.610 W AD

286 03-80645 066070 000000 122122 198198 160160 219223 000000 7.246 W AD

287 03-80646 066066 000000 118122 198198 160160 219219 000000 8.776 W AD

288 03-80647 066066 122122 198198 160160 219235 000000 9.191 W AD

289 03-80648 000000 000000 000000 194198 219219 000000 3.445 W AD
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No. ID Ots-2 Ots-3 Ots-9 Ots-10 One-13 Ots-104 LOD at 7 LOD>1 ADOts-107 

290 03-80649 066070 000000 118122 194198 160160 215239 AD000000 6.224 W 

150160 215235 000000 6.860 W AD

292 

294 03-80653 066066 000000 122122 198198 150160 215215 W AD

295 03-80654 000000 000000 000000 198198 

150164 219247 000000 -4.184 non W  

299 03-80658 066066 000000 118122 000000 160164 219235 221225 

7.873 W AD

301 03-80660 066066 000000 114122 

150164 211219 201221 -6.937 non W  

303 

03-80663 000000 114122 152152 221261 non W 

291 03-80650 066066 000000 118122 194198 

03-80651 066086 000000 122122 198198 160160 219223 000000 6.890 W AD

293 03-80652 066106 000000 114118 194198 150150 207223 000000 0.198 non W AD

000000 5.995 

160162 219219 000000 2.455 W AD

296 03-80655 066066 000000 118122 194198 150160 219219 000000 6.371 W  

297 03-80656 070100 000000 114122 198198 

298 03-80657 086086 000000 114122 198198 150164 211231 205237 -7.632 non W  

4.436 W  

300 03-80659 066066 000000 118122 198198 160160 215223 225227 

000000 160160 215219 209225 7.927 W AD

302 03-80661 070070 000000 114118 194196 

03-80662 066066 000000 118122 196198 150160 000000 181225 3.585 W AD

304 066070 194196 000000 -4.859  
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Appendix B.  Genotypes and LOD scores of the 2001 and 2002 carcass sub-samples that passed critical 
loci combination for WHICHRUN analysis. 

 
No. ID Ots-2 Ots-3 Ots-9 Ots-10 LOD>1 One-13 Ots-104 Ots-107 LOD at 7 
1 01-2502 066070 091095 114122 194194 150160 219267 185213 6.102 W 
2 01-2503 066066 085097 114122 198198 160160 219219 225225 10.863 W 

114118 194198 4.795 W 
4 01-2505 000000 000000 114118 194198 160168 000000 000000 
5 01-2508 066070 095097 118122 198198 160160 155223 000000 W 

085091 114114 194196 152170 199235 225249 
01-2511 066066 095097 114122 198198 160160 235243 217225 

8 095095 219223 
000000 194198 000000 5.686 W 

10 01-2514 114114 196196 152162 199231 245249 
11 114114 225249 -6.278 non W 
12 118118 194198 160160 209209 W 

086086 083095 114122 194198 150164 199223 221289 
000000 W 

15 086102 093099 114118 000000 150172 199207 221253 non W 
16 066070 095097 118122 194198 150160 000000 209225 W 
17 080102 093095 114114 194198 150164 155231 000000 non W 
18 066066 095097 114122 198198 160160 219223 209217 

091095 
000000 114122 

122122 194194 
194194 150150 

207235 
219219 225225 

185225 5.548 
-2.932 non W 

non W 

29 
30 01-2545 

01-2548 066070 085095 114122 198198 160160 219235 225225 
070086 000000 114114 000000 000000 231255 217217 

000000 114118 
118122 000000 

194198 150160 
000000 
219219 209225 

225225 6.820 
7.327 W 

W 

42 
43 01-2564 

01-2565 066080 085085 118122 198198 150160 235235 209225 
066070 095097 118122 194198 160160 215219 225245 

085085 114118 
114118 198198 

198198 150160 
219267 

225225 
4.069 

W 
W 

3 01-2504 000000 000000 160160 000000 000000 
1.116 W 
5.892 

6 01-2509 084096 -5.451 non W 
7 8.244 W 

01-2512 066070 114118 198198 160160 209225 7.335 W 
9 01-2513 000000 000000 160160 209225 

086102 085097 -9.824 non W 
01-2515 096104 091099 194198 164170 223251 
01-2516 066066 097097 223223 8.589 

13 01-2518 -5.715 non W 
14 01-2519 000000 095097 118122 194198 152160 219267 4.817 

01-2522 -8.267 
01-2523 5.084 
01-2524 -7.008 
01-2527 8.298 W 

19 01-2528 066066 114122 194198 160172 219219 213225 6.179 W 
20 01-2531 066070 194198 160160 223235 225225 8.524 W 
21 01-2532 066070 085085 150150 219219 185189 4.476 W 
22 01-2533 066070 085085 122122 219219 185189 4.476 W 
23 01-2535 000000 000000 114122 194198 150170 217217 -1.569 non W 
24 01-2536 066066 095097 122122 198198 150160 8.290 W 
25 01-2539 066086 085095 114122 000000 150160 000000 W 
26 01-2541 070084 083085 118118 198198 150150 000000 253269 
27 01-2542 000000 093101 114122 194198 152162 000000 000000 -2.178 
28 01-2543 066066 085095 118122 194198 150172 219223 185225 6.975 W 

01-2544 066070 083097 114122 198198 150160 215235 245257 2.544 W 
086104 101101 114114 194198 152162 215251 197249 -8.409 non W 

31 9.820 W 
32 01-2549 -4.548 non W 
33 01-2550 066070 000000 000000 219219 209225 2.739 W 
34 01-2551 070070 000000 000000 219223 225225 2.651 W 
35 01-2553 066070 000000 000000 000000 225225 4.629 W 
36 01-2554 066066 095095 114122 198198 150160 225225 6.427 W 
37 01-2555 066070 085097 114122 194194 160160 8.562 W 
38 01-2556 066066 091097 114122 194198 150160 219219 W 
39 01-2557 066096 085095 114122 194198 150160 235267 225245 
40 01-2558 000000 000000 114122 000000 160160 215219 000000 5.410 
41 01-2559 000000 095097 114122 194198 160160 000000 000000 4.992 W 

01-2561 066070 000000 114122 198198 150150 000000 225241 1.096 W 
066066 000000 114118 198198 150160 219267 225225 7.643 W 

44 7.026 W 
45 01-2566 8.722 W 
46 01-2567 066066 198198 150160 219267 225225 10.084 W 
47 01-2568 066070 083097 160160 215219 225225 6.615 W 
48 01-2569 066100 085093 118122 211235 225225 6.815 W 
49 01-2570 066066 091097 114118 198198 160160 225225 9.488 W 
50 01-2571 066070 093095 118122 198198 150160 203223 6.359 W 
51 01-2572 066096 095097 118122 194198 150150 215267 213225 W 
52 01-2574 066070 000000 122122 000000 000000 215219 217245 2.695 
53 01-2575 066066 000000 114114 000000 000000 211215 225225 2.776 

 35   



 

No. ID Ots-2 Ots-3 Ots-9 Ots-10 One-13 Ots-104 Ots-107 LOD at 7 LOD>1 
54 01-2577 066070 095097 114118 198198 000000 219223 000000 2.231 W 

01-2578 066066 093097 118122 198198 160160 223235 217225 11.112 W 
56 066066 085085 118122 198198 160160 219235 185245 12.422 W 
57 01-2580 8.921 W 
58 01-2581 066070 118118 194198 160160 219223 209245 9.090 W 
59 01-2582 066086 198198 160160 219219 225245 8.551 W 
60 01-2583 066066 091093 150150 215219 225225 5.633 W 
61 01-2584 066070 000000 000000 000000 215219 209225 4.496 W 
62 01-2585 066066 095097 118122 198198 150160 209245 7.024 W 
63 01-2586 066086 095097 114114 198198 160160 223223 6.592 W 
64 01-2587 070070 085095 114118 194194 150160 219223 185209 W 
65 01-2588 066066 085095 114122 198198 160160 000000 000000 8.119 
66 01-2589 066096 097097 118118 198198 150160 219219 213225 5.769 
67 01-2592 066066 085095 118118 194198 150160 219219 217217 7.941 W 

01-2594 066066 000000 122122 198198 150160 219235 000000 6.720 W 
066066 091095 122122 198198 160160 223235 209213 8.979 W 

70 7.157 W 
71 01-2597 9.836 W 
72 01-2599 066066 194198 150152 219223 213217 3.346 W 
73 01-2600 066070 095095 160160 219223 209213 7.080 W 
74 01-2601 000000 095097 000000 215219 000000 3.539 W 
75 01-2602 066070 085095 000000 194198 000000 4.906 W 
76 01-2603 066070 095097 114122 194198 160160 8.293 W 
77 01-2610 000000 093095 122122 198198 160160 000000 W 
78 01-2630 066080 000000 118122 194198 160160 219219 000000 
79 01-2640 066066 091097 118122 194198 160160 000000 000000 7.367 
80 01-2650 066070 095097 000000 198198 150160 219219 000000 4.271 W 

01-2660 066084 097097 118118 198198 160160 195219 000000 5.682 W 
066070 095097 118118 198198 160170 215235 185225 7.350 W 

83 6.973 W 
84 01-2700 8.318 W 
85 01-2710 066066 198198 152160 215223 209241 4.025 W 
86 01-2720 066070 095097 150160 215235 000000 5.390 W 
87 01-2740 066066 093095 114122 215219 225245 4.831 W 
88 01-2750 066070 085095 122122 198198 209213 4.303 W 
89 01-2760 000000 095097 000000 194198 160160 5.635 W 
90 01-2770 066066 095097 122122 194198 160170 219219 W 
91 01-2780 066066 000000 114122 194198 000000 219219 000000 
92 01-2790 066086 085097 118122 194198 160160 219219 000000 8.126 
93 01-2810 066066 093097 114122 194198 150160 000000 000000 5.523 W 

01-2820 066066 085097 118118 000000 160160 000000 185225 10.716 W 
000000 000000 122122 198198 160160 000000 000000 5.450 W 

96 01-2850 2.373 W 
97 01-2880 066070 114122 198198 160160 000000 225261 6.072 W 
98 01-2900 000000 194198 150160 000000 225245 3.736 W 
99 01-2910 000000 000000 160160 000000 225225 6.232 W 

100 01-2980 000000 097101 000000 198198 000000 225225 3.046 W 
101 01-2990 066070 085097 114114 194194 225225 4.921 W 
102 01-3010 000000 000000 000000 194198 160160 5.686 W 
103 01-3030 066066 085095 114122 194198 150160 207223 000000 W 
104 01-3040 066066 095097 114114 194198 150150 219219 000000 
105 01-3060 066066 095097 122122 198198 160164 000000 000000 3.823 
106 01-3070 066070 

085097 
000000 

55 
01-2579 

066066 095095 122122 194198 150160 219267 225225 
085095 
085095 114118 

118122 198198 
150160 

219219 
225225 

5.141 
W 
W 

68 
69 01-2595 

01-2596 066066 093095 114122 198198 150160 219219 213245 
066066 093093 114122 194198 160160 203219 213225 

000000 114122 
114118 194198 

194198 150160 
150160 219219 

219223 185245 
209245 6.735 

6.684 W 
W 

81 
82 01-2670 

01-2680 070070 093095 118122 194198 160160 199219 185217 
066070 095097 000000 198198 160160 219219 225225 

095095 114114 
118122 198198 

194198 150150 
000000 219223 

215215 000000 
225225 8.203 

3.259 W 
W 

94 
95 01-2840 

066070 095097 122122 198198 150152 000000 225245 
093095 
000000 000000 

000000 198198 
150160 
160172 000000 

000000 209225 
5.200 
2.469 W 

W 

107 
108 01-3120 

01-3130 066066 095097 000000 194198 150160 000000 225245 

095097 114122 194194 150160 000000 209225 4.390 W 
01-3100 066066 114114 198198 160160 000000 225225 8.901 W 

000000 095097 198198 160160 000000 225245 6.318 W 
109 6.145 W 
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No. ID Ots-2 Ots-3 Ots-9 Ots-10 LOD>1 One-13 Ots-107 LOD at 7 

152152 000000 225225 0.740 non W 
112 01-3160 000000 097097 160172 000000 217225 2.876 W 
113 01-3190 066066 085095 114118 000000 185257 3.289 W 

01-3210 066066 085095 000000 198198 000000 8.162 W 
115 01-3240 000000 091095 000000 198198 160160 4.263 W 
116 01-3270 066070 095095 118122 194194 150160 219219 185225 W 
117 01-3320 066086 000000 118122 198198 150160 219219 185217 5.879 
118 01-3340 066070 085093 122122 194194 160160 203203 000000 5.981 
119 01-3370 000000 085085 000000 000000 150152 239239 000000 -0.213 non W 
120 01-3390 000000 095097 122122 198198 150150 219219 209225 3.002 W 
121 01-3400 000000 095097 000000 198198 160160 219219 000000 6.110 W 
122 01-3410 5.478 W 
123 01-3430 066070 000000 000000 194198 150160 000000 000000 3.102 W 
124 01-3440 066084 095097 114118 194198 160160 000000 209209 5.469 W 
125 01-3450 066066 091097 118122 150160 219219 225245 7.211 W 
126 01-3480 066070 085093 114122 194194 215223 217225 6.809 W 
127 01-3504 066070 219219 185209 

129 01-3509 066106 085095 114114 198198 150160 
10.297 W 

131 01-3512 000000 000000 118122 198198 160160 000000 6.727 W 
132 01-3514 066066 000000 198198 160160 235239 225225 10.530 W 
133 01-3515 066066 083095 114118 198198 160160 225245 8.285 W 
134 01-3516 066066 
135 01-3517 066066 095097 118122 198198 150160 

10.545 W 
137 01-3519 066066 085095 198198 219223 225225 8.190 W 
138 W 
139 066066 118118 150160 

066066 
01-3527 066066 097097 118122 

W 
147 01-3531 

9.283 W 

01-3580 066070 095101 118122 

160 

01-3710 066066 095097 122122 194198 150150 215267 185225 6.734 

W 
165 01-3750 066070 085097 118122 194198 150160 7.164 W 

Ots-104 
110 01-3140 066066 085093 114122 198198 000000 000000 213213 4.525 W 
111 01-3150 000000 000000 000000 

000000 198198 
198198 150150 

160160 000000 
000000 000000 

7.013 
W 
W 

066070 000000 122122 198198 150160 000000 225225 

198198 
150160 

095097 114114 194198 150160 4.696 W 
128 01-3508 066066 093095 114118 198198 160160 219219 185209 10.143 W 

219219 209225 5.841 W 
130 01-3510 066066 093095 114122 198198 160160 223235 209225 

219219 
085095 

219219 
000000 000000 198198 160160 219219 225245 9.165 W 

215219 225225 7.929 W 
136 01-3518 066066 085093 122122 198198 160160 219239 217225 

114118 150160 
01-3520 066066 000000 114122 194194 150160 219223 185213 7.334 
01-3521 095095 194194 215223 209209 6.466 W 

140 01-3522 066070 097097 122122 198198 160160 267267 225225 10.532 W 
141 01-3524 066066 083093 118122 198198 150150 219235 213225 5.630 W 
142 01-3525 066066 085093 122122 194198 160160 219223 225257 10.085 W 
143 01-3526 095097 118122 198198 160172 215219 209225 6.889 W 
144 198198 160160 219219 213225 10.214 W 
145 01-3528 066070 085093 114122 194198 150160 219223 209245 6.133 W 
146 01-3529 066066 083097 114118 194194 150160 215219 225225 6.048 

066066 093095 118122 198198 160160 215219 209213 10.141 W 
148 01-3532 066070 093095 114122 194194 150160 215215 213245 5.477 W 
149 01-3533 066066 085095 118122 194198 150160 219219 225225 
150 01-3534 066086 085095 114122 198198 150160 215223 221225 4.505 W 
151 01-3535 066066 097097 122122 198198 150160 211215 225245 6.715 W 
152 01-3536 066070 085093 122122 194198 160172 215219 185225 8.232 W 
153 01-3550 066066 083095 114118 198198 160172 219223 209225 4.808 W 
154 01-3560 066066 097097 114122 194198 160160 219219 225225 9.961 W 
155 198198 160160 219219 209217 6.767 W 
156 01-3600 066070 085093 114118 198198 150160 000000 185225 7.004 W 
157 01-3620 066066 083097 114118 194198 150160 219223 185225 6.460 W 
158 01-3650 066070 097097 114114 194198 150160 207247 185225 1.931 W 
159 01-3660 066102 093095 118118 000000 150160 219219 225245 5.448 W 

01-3670 000000 085095 122122 194198 150160 219223 225225 7.102 W 
161 01-3690 066066 000000 122122 000000 160160 215223 225245 9.608 W 
162 W 
163 01-3730 066070 085095 122122 194198 160160 219223 225241 9.085 W 
164 01-3740 066066 000000 000000 000000 000000 215215 225225 4.431 

219219 185245 

198198 

114 
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No. ID Ots-2 Ots-3 Ots-9 Ots-10 LOD>1 One-13 Ots-107 LOD at 7 
166 01-3760 066066 083091 118122 194198 

6.746 W 
169 01-3790 066066 

7.045 W 
171 

066066 085097 114118 198198 152160 219223 225225 7.846 W 

174 01-3840 066070 093095 118122 194194 150160 219267 209209 
W 

176 01-3870 066066 118122 150152 5.915 W 
177 066066 

066086 

9.617 
5.963 W 

7.214 W 
194 

01-4110 066066 095097 122122 194198 160160 219235 209225 10.523 
197 01-4130 066066 000000 118122 198198 160160 219219 209225 

5.629 W 
200 01-4180 066066 095097 122122 194198 

3.350 W 
202 01-4220 066066 095097 

6.154 W 
204 01-4240 

5.395 W 

01-4280 W 
208 01-4290 066066 085097 W 
209 01-4320 

01-4330 066080 097101 118122 211215 213225 5.806 
W 

212 6.876 W 
01-4440 066066 095095 W 

214 01-4460 
01-4470 070070 091095 118122 000000 209225 2.951 

216 01-4480 066066 198198 160170 217225 5.679 W 
217 01-4540 066070 095097 114118 198198 160160 217245 W 
218 

01-4560 066066 097097 194194 150160 219223 7.512 W 

01-4580 3.771 

Ots-104 
160160 223267 225225 9.070 W 

167 01-3770 066070 093097 114122 198198 150160 215223 225225 6.262 W 
168 01-3780 066066 095095 118118 198198 150160 215219 209213 

083095 114114 198198 150160 219267 225245 5.700 W 
170 01-3800 066066 093095 118122 194198 150160 247267 209225 

01-3810 066096 085097 114114 194198 160160 219267 213225 8.432 W 
172 01-3820 
173 01-3830 066066 095097 118118 198198 150160 219235 225225 8.753 W 

6.618 W 
175 01-3850 066066 091095 114118 194198 160160 219239 225249 7.051 

095097 198198 215235 225225 
01-3880 093095 114118 194198 160160 199215 225245 9.010 W 

178 01-3890 066066 000000 122122 198198 150150 215219 217225 4.729 W 
179 01-3900 085097 114114 194198 150152 219219 209245 1.176 W 
180 01-3920 000000 000000 114122 194198 152160 219219 225225 4.805 W 
181 01-3930 066066 093097 118122 194198 160160 219219 209241 W 
182 01-3940 066096 095095 118122 194198 150160 215215 225225 
183 01-3960 066066 095097 118118 194194 160160 215219 209225 9.723 W 
184 01-3970 066070 000000 118122 000000 150160 215219 000000 4.470 W 
185 01-3980 066066 000000 000000 000000 160160 215215 000000 7.280 W 
186 01-3990 066066 095095 114122 194198 150160 215219 225225 7.336 W 
187 01-4000 066066 083085 114118 194198 160160 219219 209225 8.982 W 
188 01-4010 066066 000000 000000 194198 150160 219219 213225 6.898 W 
189 01-4020 066066 000000 122122 198198 150160 219267 225225 8.694 W 
190 01-4030 066066 000000 114122 198198 160160 219219 000000 7.897 W 
191 01-4060 066070 085095 114114 194198 150160 223223 213225 5.148 W 
192 01-4070 000000 000000 000000 194198 150160 000000 221225 2.307 W 
193 01-4080 066066 095095 118122 194198 152160 219223 217225 

01-4090 066066 085101 114118 194198 150172 215219 217225 3.822 W 
195 01-4100 000000 085097 114122 194198 150160 219219 213245 5.077 W 
196 W 

9.625 W 
198 01-4140 066066 097097 114122 198198 150160 219219 225225 7.465 W 
199 01-4170 066066 093095 122122 194198 150170 215223 209225 

150160 223247 217225 5.616 W 
201 01-4210 066100 097097 122122 194198 000000 215219 209225 

114118 194198 160160 219219 209221 7.395 W 
203 01-4230 066066 000000 118118 198198 160160 000000 205205 

066066 093095 114122 194198 160160 215219 209213 9.417 W 
205 01-4250 066066 095095 114118 198198 150160 215219 197225 
206 01-4270 066066 000000 118122 198198 150160 215219 000000 6.158 W 
207 066070 000000 122122 194198 000000 219223 000000 2.858 

118118 194198 160160 219267 213225 11.907 
066066 095097 114122 198198 160160 219219 209217 8.468 W 

210 194198 160160 W 
211 01-4340 066070 000000 118118 000000 160160 000000 185213 7.476 

01-4430 066066 000000 118118 194198 150160 215219 209225 
213 122122 198198 160160 219267 225245 10.622 

000000 000000 122122 198198 150150 219239 221245 -0.083 non W 
215 194194 150160 W 

095097 114122 000000 
215267 7.718 

01-4550 066086 085085 118122 198198 150160 219219 209225 7.561 W 
219 114122 225225 
220 01-4570 066066 085097 118118 198198 160160 219235 225241 11.084 W 
221 066066 095097 114122 194198 150152 219219 209225 W 
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No. ID Ots-2 Ots-3 Ots-9 Ots-10 LOD>1 One-13 Ots-107 LOD at 7 
01-4590 070086 085097 114118 198198 160172 219223 245253 2.054 W 
01-4600 5.507 
01-4500 0.995 
01-4810 
01-4820 7.963 W 

227 01-4840 066084 093097 114122 194198 160160 213225 8.128 W 
228 01-4850 066066 095097 114122 194198 150150 5.204 W 
229 01-4860 066066 095095 122122 198198 150150 199219 W 
230 01-4870 066066 000000 114122 198198 000000 215219 000000 
231 01-4890 066066 085095 114118 194198 150160 223235 213225 8.203 W 
232 01-4900 066070 000000 114118 198198 160160 235235 225245 8.469 W 

01-4910 066066 095097 118122 194198 152160 211219 213245 6.233 W 
066070 095097 122122 198198 150160 219267 217245 6.173 W 

235 4.727 W 
236 01-4960 6.293 W 
237 01-5010 066070 198198 150160 219219 185225 7.624 W 
238 01-5020 066066 093095 150160 219219 225245 8.587 W 
239 01-5030 000000 000000 114118 219267 000000 3.918 W 
240 01-5050 066070 095097 114122 198198 000000 3.309 W 
241 01-5060 066070 000000 122122 194198 150160 5.845 W 
242 01-5070 070070 093097 118118 194198 160160 219219 W 
243 01-5080 066086 085097 114114 198198 150160 215219 209217 
244 01-5100 066070 095097 118122 198198 150160 219235 213225 6.718 W 
245 01-5110 086096 091093 114114 194198 160160 215215 225225 4.705 W 

01-5120 066070 097097 118122 198198 160160 195223 213225 6.961 W 
066066 085095 114118 194198 152160 219219 209225 7.250 W 

248 0.157 non W 
249 01-5150 3.312 W 
250 01-5160 066066 194194 160160 219219 225225 11.558 W 
251 01-5170 066086 000000 160164 215215 209225 2.509 W 
252 01-5180 066070 097097 114118 235255 185217 1.576 W 
253 01-5200 066084 000000 000000 194198 217245 2.879 W 
254 01-5210 066066 097097 114122 194198 150150 4.493 W 
255 01-5220 066066 000000 114118 194198 160160 215215 W 
256 01-5230 066086 097097 114118 194198 150160 219219 185225 
257 01-5250 066066 085095 118118 198198 150160 219219 225225 9.169 W 
258 01-5260 066066 085097 114114 194198 160172 219223 000000 5.713 W 

01-5300 070070 095095 118122 198198 150160 219223 209225 4.385 W 
260 066070 000000 114122 198198 150160 219235 225225 6.288 W 
261 01-5330 6.778 W 
262 01-5340 8.844 W 
263 01-5350 066066 095097 198198 160160 219267 225225 10.337 W 
264 01-5370 066066 097097 118118 160160 215219 225225 10.323 W 
265 01-5380 066070 000000 114122 198198 219219 185209 7.657 W 
266 01-5400 066066 095095 114122 198198 160160 209225 7.674 W 
267 01-5410 066066 085097 118122 194198 150160 8.703 W 
268 01-5420 066066 085093 114118 194198 160172 235267 W 
269 01-5430 066066 095097 114118 194196 160160 203223 213225 6.458 
270 01-5440 066066 095097 118122 198198 150160 219219 000000 6.624 W 
271 01-5450 066070 095097 118122 198198 150150 219223 185225 4.627 W 

01-5460 066070 000000 118122 198198 160160 215235 000000 7.553 W 
273 066066 095097 122122 194198 160160 223267 209241 9.544 W 
274 01-5490 10.932 W 
275 01-5500 7.786 W 
276 01-5510 066066 198198 150150 215223 209225 4.788 W 

Ots-104 
222 
223 066066 085095 114122 198198 152160 215219 225257 W 
224 066080 091093 118118 194194 150152 199223 213217 non W 
225 066070 000000 000000 194198 150160 219219 000000 4.015 W 
226 066066 095097 114118 194198 160160 199219 217225 

219235 
219235 213225 

217225 4.082 
3.346 W 

233 
234 01-4920 

01-4940 066086 085095 122122 198198 152160 215219 209241 
066096 091093 114122 194198 150160 219235 225225 

085095 122122 
118118 194198 

000000 150160 
150160 000000 

239267 185217 
185209 8.158 

4.069 W 

246 
247 01-5130 

01-5140 066066 000000 114122 194198 150172 195203 217257 
066096 083097 114122 194198 150160 223223 209225 

093097 118118 
114122 198198 

198198 150152 
150160 155219 

219219 225245 
225225 8.846 

6.092 W 

259 
01-5310 

066086 091097 118118 194194 160160 215223 209225 
066066 093097 114114 194198 160160 219235 209209 

114118 
194194 

160160 
155219 
219219 185209 

185217 9.881 
W 

272 
01-5470 

066070 085095 114122 194198 160160 267267 185225 
066102 095097 122122 194198 160160 219219 213225 

093095 114122 
114118 198198 277 01-5520 066070 085095 150150 219235 225257 2.948 W 
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No. ID Ots-2 Ots-3 Ots-9 Ots-10 LOD>1 One-13 Ots-104 Ots-107 LOD at 7 

118122 000000 209225 2.784 W 
318 01-5660 066070 114118 198198 209245 4.041 W 
319 01-5661 000000 118118 198198 150160 3.025 W 
320 01-5662 066070 097097 118122 194198 150160 219219 W 
321 01-5663 066066 085085 118118 198198 160160 219219 225225 
322 01-5664 066070 000000 198198 150160 219267 000000 4.699 
323 01-5666 066066 085095 114122 194198 160172 219219 209217 6.739 W 

01-5670 066070 097097 114122 194198 150150 219223 213217 2.245 W 
325 066096 085097 114122 198198 160170 191267 000000 3.781 W 
326 01-5674 8.545 W 
327 01-5676 3.227 W 
328 01-5680 066086 097099 122122 194198 152160 219267 225257 4.274 W 
329 01-5685 000000 097097 118118 198198 160172 219267 000000 4.764 W 
330 01-5686 066066 095097 118122 194198 215219 225225 5.336 W 
331 01-5689 066066 097097 118118 198198 160172 219267 217225 7.551 W 
332 01-5697 066066 000000 000000 000000 150160 000000 000000 4.313 W 
333 01-5698 066066 093097 118118 198198 152160 000000 000000 W 

278 01-5530 066066 093095 122122 198198 150160 219223 225225 9.028 W 
279 01-5537 066066 093097 122122 194198 150172 215223 

195219 225225 
209225 7.838 

10.070 W 
W 

285 
286 01-5544 

01-5545 066066 085095 118122 194198 160160 219219 185213 
066066 000000 114118 194194 000000 219219 225245 

095097 118122 
122122 194198 

198198 160160 
160160 219223 

199219 225225 
225261 3.711 

3.279 W 
W 

298 
299 01-5569 

01-5572 066070 085093 118118 194198 150164 219239 225225 
066106 095097 118122 198198 160172 219223 209265 

122122 
114118 194198 

150164 
000000 
219219 225225 

225225 8.460 
W 
W 

311 
01-5594 
01-5599 066066 093097 118122 194198 150160 215215 209225 

066066 097097 114118 194198 150160 215223 209213 
000000 122122 

122122 194198 
198198 152160 

152160 199267 
000000 000000 

209225 6.153 
12.593 W 

W 

324 
01-5671 

066066 095095 118122 194198 150160 219219 185225 
066086 000000 118122 194198 152160 000000 000000 

150172 

6.018 

000000 4.542 W 
280 01-5538 066080 085091 118122 194198 150150 3.061 W 
281 01-5539 000000 095097 122122 194198 160160 219223 W 
282 01-5540 066066 095097 118118 198198 160160 215219 225225 
283 01-5541 066086 097097 122122 194198 160160 219219 209221 6.342 
284 01-5542 066070 093095 114118 194194 150160 219223 209225 6.079 W 

01-5543 066066 095097 118122 194198 160164 219219 209225 5.892 W 
066070 083097 118118 194198 150160 219219 209209 4.124 W 

287 11.707 W 
288 01-5546 4.726 W 
289 01-5547 066066 194198 160160 215219 209225 9.772 W 
290 01-5549 066066 095101 160160 223267 225225 10.346 W 
291 01-5550 066066 093093 114122 195223 225245 9.849 W 
292 01-5551 066066 085097 118122 194198 217225 10.895 W 
293 01-5553 000000 093097 118122 194198 160160 8.169 W 
294 01-5558 066066 095097 114114 198198 160172 223223 W 
295 01-5562 070102 085085 114122 198198 152160 215223 185213 
296 01-5563 066100 093097 114114 194194 160160 215267 209225 7.523 
297 01-5564 000000 093093 114118 198198 160172 219219 185225 6.879 W 

01-5565 066096 095097 114118 198198 152168 219267 221225 0.533 non W 
066066 085095 122122 198198 160160 219219 217225 10.866 W 

300 3.500 W 
301 01-5573 3.907 W 
302 01-5576 066074 095097 194198 150172 219219 225249 2.883 W 
303 01-5577 066066 097097 160160 215219 209225 8.803 W 
304 01-5578 066066 095097 118118 198198 000000 189209 1.671 W 
305 01-5581 066066 000000 118118 198198 150160 213217 5.510 W 
306 01-5585 066086 097097 118122 194194 150160 6.653 W 
307 01-5589 066066 085097 114122 194198 150160 219223 W 
308 01-5590 066066 095097 122122 194198 160160 219223 225225 10.700 
309 01-5591 066066 085085 118118 194198 160160 219219 209225 11.969 
310 01-5592 066066 093093 114114 194198 160160 219255 185209 8.162 W 

01-5593 066070 000000 114122 198198 150160 191235 225225 4.636 W 
312 066066 000000 114118 194198 150160 000000 000000 4.579 W 
313 7.925 W 
314 01-5600 5.735 W 
315 01-5620 066070 000000 150160 219219 000000 4.207 W 
316 01-5630 000000 000000 160160 000000 000000 5.558 W 
317 01-5640 070070 000000 

097097 
000000 

114122 



 

No. ID Ots-2 Ots-3 Ots-9 Ots-10 LOD>1 One-13 Ots-104 Ots-107 LOD at 7 
334 01-5699 066066 000000 118118 198198 150160 239255 000000 3.583 W 
335 01-5701 066066 085097 118122 198198 150160 267267 217225 9.891 W 

01-5702 066066 097097 118118 198198 160160 195219 209245 8.227 W 
337 01-5703 066070 085097 114114 198198 160168 215223 185213 
338 01-5704 066066 097097 114118 198198 150150 215235 213217 

093097 
155235 

000000 
219267 209245 5.602 W 

343 01-5710 000000 093097 000000 194198 152160 000000 000000 
344 01-5711 066070 095095 118118 198198 150160 203239 209213 W 
345 000000 W 

095097 198198 160160 5.670 
01-5715 194198 215219 4.895 

348 01-5716 066066 093097 114118 194198 150160 199219 209217 5.743 W 
349 01-5717 066086 097097 114118 194198 160160 219267 217225 7.962 W 

01-5718 066066 093095 118122 198198 160160 203235 000000 9.024 W 
351 01-5719 066070 085091 114122 194198 160160 223223 000000 6.775 W 
352 01-5721 070070 093097 118122 198198 150160 199219 000000 2.897 W 
353 01-5722 066066 097097 122122 198198 152160 219267 000000 6.746 W 
354 01-5723 066066 085085 118122 194198 000000 000000 209221 4.577 W 
355 01-5724 150160 191219 225257 5.693 W 
356 01-5726 066066 000000 114122 000000 160160 219219 209245 7.814 W 
357 01-5727 066066 095097 114118 194198 150160 219239 000000 4.926 W 

091097 118118 194198 160160 215219 185225 9.893 W 
359 01-5730 066070 093097 118118 194198 150150 219219 225225 

01-5731 066066 085095 114122 198198 160160 155219 209217 7.922 W 
361 01-5732 066066 093097 114122 194194 150160 219219 225225 
362 01-5734 000000 093097 114122 194198 150160 000000 000000 2.950 W 
363 01-5735 066066 085097 118122 194198 150160 207235 225225 8.228 W 
364 01-5737 066066 095095 118122 194198 160160 219223 209221 8.153 W 
365 01-5739 066096 000000 000000 198198 150160 219239 000000 2.955 W 
366 01-5740 070070 091093 114122 194198 160168 223235 185225 3.538 W 

01-5742 000000 000000 000000 194198 160160 219219 209245 6.300 W 
368 01-5743 066066 085097 114118 194194 150172 223255 225225 3.895 W 
369 01-5744 066070 095097 114118 198198 160160 219223 225245 W 
370 01-5745 066070 000000 000000 198198 000000 219223 225245 

066066 000000 114122 198198 160172 219219 209225 6.162 W 
372 01-5747 066070 085091 114118 198198 160160 223223 185209 7.765 W 
373 01-5748 
374 W 
375 01-5751 066066 085091 118122 198198 160160 215219 185249 9.974 W 
376 01-5752 066066 085095 114118 198198 150164 219223 209225 3.562 

219239 209209 5.548 W 
378 01-5754 066070 085097 118118 198198 160160 195247 225245 

194198 150160 195219 225225 4.906 W 
380 01-5757 066070 097097 114122 198198 150160 219247 209245 

097097 122122 194194 150160 215219 209225 6.039 W 
382 01-5759 066086 085097 114122 194198 160160 215219 209225 

01-5760 066106 085085 118122 194198 150160 215219 209225 8.340 W 
384 01-5761 097097 195219 2.327 
385 093097 194198 219219 225225 8.292 W 
386 01-5764 066066 093097 114118 194198 150160 000000 209245 6.155 W 
387 01-5765 066066 085091 114118 198198 160160 219267 209225 9.954 W 
388 01-5766 066070 091097 122122 198198 150150 223247 229245 0.232 non W 
389 01-5767 066066 095097 118122 194198 150160 215219 209225 7.393 W 

336 
4.219 W 
3.935 W 

339 01-5705 066066 114114 198198 160170 207219 000000 4.044 W 
340 01-5706 070096 085095 114122 198198 160172 185225 3.011 W 
341 01-5707 066066 000000 198198 000000 219219 225245 4.640 W 
342 01-5709 066070 085097 118118 198198 160164 

2.578 W 
3.623 

01-5713 066070 093097 000000 198198 150160 199219 3.825 
346 01-5714 066080 122122 211215 000000 W 
347 066070 097097 114114 150160 225225 W 

350 

066066 093097 118118 198198 

358 01-5728 066066 
5.187 W 

360 
8.190 W 

367 

7.832 
3.278 W 

371 01-5746 

066066 085095 114118 194198 150160 219223 209225 7.663 W 
01-5750 066070 085091 114118 198198 150160 215267 209225 5.753 

W 
377 01-5753 066066 093095 122122 198198 152160 

6.482 W 
379 01-5755 066070 095095 114122 

2.808 W 
381 01-5758 066070 

8.149 W 
383 

000000 122122 194198 150150 185209 W 
01-5763 066066 114118 150160 

 41   



 

No. ID Ots-2 Ots-3 Ots-9 Ots-10 LOD>1 One-13 Ots-104 Ots-107 LOD at 7 
01-5768 

391 01-5769 066070 095097 122122 194198 160160 223271 225245 8.105 W 
392 01-5770 066066 093093 114122 194194 150150 219223 209225 5.740 W 
393 01-5771 066066 093097 114122 198198 150160 215219 209209 

01-5772 066070 097097 114118 194198 150150 219219 225225 3.574 W 
395 01-5773 096096 085095 114122 198198 160172 219219 209213 2.340 W 
396 01-5775 066066 095097 114118 198198 150160 219239 205245 4.482 W 
397 01-5777 066086 093097 114122 194198 160170 155207 225225 2.672 W 
398 01-5778 066066 095095 114122 194198 160160 219223 209225 9.149 W 
399 01-5779 066086 095095 114118 198198 160160 219223 000000 6.263 W 
400 01-5780 066066 093095 114114 198198 150160 219223 225245 6.974 

01-5781 066066 095095 114118 198198 160170 195219 225245 
198198 150160 219223 213217 7.152 W 

403 01-5783 070070 085099 118122 194194 160172 219219 213225 4.615 W 
404 01-5784 066066 095095 118122 194198 152160 215219 225225 

066096 085097 118122 198198 150160 219235 217225 
01-5786 066066 093095 114122 194198 150160 219239 209209 5.414 W 

407 01-5787 066066 095099 114122 194198 160160 219219 225225 9.451 W 
408 W 
409 01-5789 066066 095097 114122 194198 150160 219235 225245 7.388 W 

185225 7.797 W 
411 01-5802 066086 000000 114122 194194 000000 219223 000000 

160160 203219 225261 5.509 W 
413 01-5806 070070 085097 122122 194198 150160 223267 209225 

114122 194198 150160 219219 185225 6.358 W 
415 01-5809 066066 093099 114118 198198 160160 219223 225225 9.670 

01-5810 095097 217245 10.228 W 
417 01-5811 150160 
418 01-5812 066086 093095 118122 194198 160160 219219 209225 8.899 W 

066066 093097 118122 194198 150160 191215 225225 
420 01-5814 194194 150160 195223 185225 4.665 W 

085095 114118 209213 9.866 W 
422 01-5823 000000 219239 
423 01-5825 070070 000000 114114 000000 150150 000000 000000 -2.092 non W 

066066 085095 114122 194198 160160 219219 209225 
095097 

01-5831 093095 194198 150160 219219 185245 8.171 
427 01-5832 066070 093095 114122 198198 150160 215219 209225 
428 114122 194198 150150 223267 185225 
429 01-5838 066070 095097 122122 194194 150160 219267 189209 W 
430 000000 095097 114122 000000 160168 219267 000000 

114122 160168 209221 non W 
432 066066 085097 118118 198198 160160 215219 209217 W 
433 066096 093097 122122 198198 168170 219267 217221 W 
434 01-5844 066070 093097 114118 194198 150170 223239 217245 W 

437 
438 01-5849 

01-5851 066096 095097 118118 194198 150160 219219 225225 
097097 
095097 114118 

114118 194198 
198198 150160 

150160 219267 
219219 225225 

6.564 W 
394 

W 
401 5.925 W 
402 01-5782 066066 095095 122122 

7.772 W 
405 01-5785 7.031 W 
406 

01-5788 066066 085097 118118 198198 160164 223223 225245 6.890 

410 01-5800 066070 085085 114122 198198 160172 215235 
1.760 W 

412 01-5803 066070 095099 118122 198198 
6.017 W 

414 01-5808 066070 097097 
W 

416 066066 118122 198198 160160 219235 
066086 097097 000000 198198 000000 000000 2.860 W 

419 01-5813 7.270 W 
066070 097101 118118 

421 01-5815 066066 194198 160160 219219 
066070 085097 114122 194198 185221 1.973 W 

424 01-5826 9.949 W 
425 01-5829 066066 114122 198198 150160 000000 209225 5.704 W 
426 066066 118122 W 

5.786 W 
01-5833 070070 095097 3.091 W 

5.594 
01-5839 2.742 W 

431 01-5840 086096 097097 198198 000000 -1.291 
01-5842 9.812 
01-5843 1.884 

2.323 
435 01-5845 066070 093097 114122 194198 150170 215223 245245 2.823 W 
436 01-5847 066066 085095 118122 194198 150160 223267 185225 10.324 W 

01-5848 086106 093095 118122 194198 160170 219223 185257 4.261 W 
066084 095097 114122 198198 150160 000000 000000 2.923 W 

439 6.384 W 
440 01-5852 066070 114114 194198 150160 219223 225225 4.949 W 
441 01-5853 080086 196198 150160 223267 277293 -0.578 non W 
442 01-5860 070070 093101 160160 000000 225225 5.514 W 
443 01-5862 066070 097097 118118 219219 000000 5.094 W 
444 01-5864 066066 095097 114122 198198 209225 7.416 W 
445 01-5865 066070 085085 000000 198198 150160 7.832 W 

390 066066 095097 114118 198198 160160 219219 209225 9.041 W 
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446 01-5867 066080 093097 118122 194194 160160 215219 213225 8.918 W 
447 01-5868 070070 091095 114114 196196 150170 000000 205281 -7.147 non W 

W 

450 
451 01-5872 

01-5873 066066 095095 114114 194194 150160 219235 225293 
 

179199 253257 
185225 10.027 

7.483 W 
W 

6 
7 02-2008 

02-2010 000000 097099 114114 180198 150168 215227 245253 
066070 097097 114118 198198 160160 215219 209225 

083095 118118 
114118 194198 

194198 160160 
215215 

225225 
7.124 

W 
W 

19 
02-2049 

066066 000000 000000 198198 000000 219223 225241 
085097 
093097 118118 

118118 198198 
150160 

219239 
209217 

6.119 
W 
W 

32 
33 02-2075 

02-2081 066066 085085 118122 194198 150160 219219 225245 
066066 085097 118122 198198 150160 219219 225225 

085095 000000 
118122 198198 

194198 150160 
000000 211239 

219239 225225 
217217 2.037 

8.957 W 
non W 

45 
46 02-2110 

02-2111 000000 000000 114122 000000 150164 195211 000000 
066070 091095 118122 194198 160160 219235 225225 

448 01-5869 066070 091095 122122 194198 160160 000000 000000 5.900 
449 01-5870 066106 097097 118118 194198 150160 215219 185221 5.506 W 

01-5871 070070 091095 114114 194196 150170 203203 205281 -6.930 non W 
066070 091093 114118 198198 160160 000000 209225 6.472 W 

452 5.921 W 
Carcasses from 2002      

1 02-2001 000000 091101 114114 196198 150150 -7.364 non W 
2 02-2002 066066 093097 114114 194194 160160 215223 W 
3 02-2003 066066 000000 118122 194198 160170 219219 225245 
4 02-2004 066066 097097 122122 194198 152160 235247 213225 6.193 
5 02-2006 000000 093097 118118 194198 000000 215219 225225 4.75 W 

02-2007 066070 085097 114118 198198 160160 223235 209241 7.644 W 
070070 091091 114114 198198 146150 000000 213245 -3.117 non W 

8 -5.995 non W 
9 02-2012 7.158 W 

10 02-2016 066070 198198 160160 223223 185217 6.965 W 
11 02-2027 070070 097097 160160 215215 185209 5.966 W 
12 02-2029 066066 085093 118118 219223 209209 10.931 W 
13 02-2030 066066 085093 114122 198198 160160 225225 11.185 W 
14 02-2032 066070 095097 122122 194198 160162 219219 6.078 W 
15 02-2035 066066 095097 118122 194198 150160 215215 189225 W 
16 02-2040 066066 000000 118122 198198 150160 219223 225253 6.436 
17 02-2041 066070 095097 118118 198198 160164 215219 225245 4.529 
18 02-2044 066066 095097 114122 198198 160160 215267 213225 9.837 W 

02-2045 066066 093095 114118 198198 150160 219219 221241 5.239 W 
20 066070 000000 118122 198198 150150 215215 209225 2.737 W 
21 02-2050 3.85 W 
22 02-2051 066066 118122 194198 150160 215219 185225 9.501 W 
23 02-2052 066066 198198 160160 215219 209217 9.606 W 
24 02-2053 066086 093097 160172 219223 209225 5.776 W 
25 02-2055 066066 095095 118122 198198 219235 209225 8.182 W 
26 02-2056 066066 097097 122122 198198 150160 209217 5.963 W 
27 02-2058 066066 091095 118122 198198 160160 215267 8.797 W 
28 02-2063 066066 000000 118122 198198 150160 000000 209225 W 
29 02-2064 066066 085089 114122 198198 160160 223267 217241 9.341 
30 02-2070 066066 000000 114122 194198 150160 215219 205225 5.537 
31 02-2072 066066 000000 118118 198198 160160 223223 225257 8.279 W 

02-2074 066070 000000 114122 194198 160160 000000 225225 7.09 W 
066070 091095 114122 194198 152160 223235 225225 5.415 W 

34 9.259 W 
35 02-2085 9.271 W 
36 02-2087 066066 194194 160160 000000 185225 10.22 W 
37 02-2088 066066 000000 160160 219267 225225 10.933 W 
38 02-2095 066066 091095 114122 223223 209225 5.689 W 
39 02-2098 066102 000000 122122 194198 225225 1.466 W 
40 02-2101 000000 000000 000000 198198 160160 6.522 W 
41 02-2102 070070 095095 122122 194198 150160 207215 W 
42 02-2103 066070 093093 118122 194194 150160 219267 185225 
43 02-2107 070086 091101 114114 194198 150150 207267 205249 -5.986 
44 02-2108 000000 000000 114118 194198 150160 000000 000000 2.373 W 

02-2109 066070 095097 114118 194194 150160 219223 209213 4.779 W 
070096 099101 122122 194198 168168 179211 205209 -7.325 non W 

47 -3.401 non W 
48 02-2112 9.17 W 
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49 02-2113 066070 085097 118122 198198 150160 185217 7.417 W 
50 02-2114 066070 095097 114118 198198 

194198 160160 
160160 000000 

219223 225225 
209245 8.895 

6.346 W 
W 

58 
59 02-2136 

066066 095095 000000 194198 150160 219223 213225 
000000 
093097 118122 

000000 194198 
160160 
160160 215219 

215267 209217 
9.428 
9.712 W 

W 

71 
72 02-2165 

02-2167 066066 095095 114118 198198 160160 223267 225249 
066070 093097 118118 198198 150150 223235 221225 

000000 000000 
114114 000000 

000000 000000 
160160 000000 

000000 217225 
6.559 

W 
W 

066070 000000 000000 198198 150160 000000 000000 

198198 
160172 

095095 114122 000000 000000 3.472 W 
92 02-2212 066066 085097 114118 000000 000000 000000 217225 4.524 W 

000000 225245 4.65 W 
94 02-2232 066066 085093 122122 000000 150160 000000 225225 

000000 
085097 

000000 
093095 114122 198198 160160 000000 209225 8.898 W 

000000 209225 7.768 W 
100 02-2260 066070 000000 000000 194198 160160 000000 209225 

000000 000000 
02-2266 066066 095097 122122 194198 150160 000000 225225 7.389 
02-2267 000000 194198 000000 225225 7.093 W 

104 02-2268 066066 085093 122122 000000 150160 000000 225225 8.578 W 

160160 185213 7.414 W 
51 02-2118 066066 000000 118118 185225 10.467 W 
52 02-2119 066066 085095 114114 198198 185225 9.369 W 
53 02-2121 066066 095097 114122 198198 160160 9.644 W 
54 02-2122 066066 097097 118122 194198 160160 W 
55 02-2126 066070 000000 118122 194198 160160 000000 
56 02-2129 066066 095095 114122 198198 150150 225225 4.849 
57 02-2132 066066 000000 114122 000000 000000 209241 3.494 W 

02-2135 066070 000000 114122 000000 000000 225225 3.414 W 
066070 085095 114118 194198 152160 225225 4.379 W 

60 02-2137 7.006 W 
61 02-2139 066070 118118 194198 000000 000000 2.448 W 
62 02-2142 066086 194198 150160 209225 6.579 W 
63 02-2144 066070 000000 150160 213225 5.097 W 
64 02-2149 066066 000000 114114 198198 209209 7.652 W 
65 02-2151 066066 095097 114118 194198 185209 9.33 W 
66 02-2152 066070 000000 000000 194198 160160 7.101 W 
67 02-2153 066066 093093 118122 194198 150160 213225 W 
68 02-2154 066070 095095 122122 194198 160160 225225 
69 02-2158 066066 085095 118118 194198 160170 209213 6.918 
70 02-2162 066066 097097 114118 198198 160160 217225 8.679 W 

02-2164 066070 000000 118122 194194 160160 225225 8.184 W 
066066 097097 118122 194194 160172 185225 8.261 W 

73 9.031 W 
74 02-2169 3.673 W 
75 02-2173 066066 000000 150150 000000 000000 1.894 W 
76 02-2175 066066 095097 150160 000000 185209 5.026 W 
77 02-2179 066070 095097 118122 000000 213225 3.147 W 

02-2183 000000 000000 122122 198198 000000 5.45 W 
79 02-2188 066066 095097 122122 194198 160172 6.394 W 
80 02-2189 066066 095095 122122 198198 150160 000000 209225 W 
81 02-2190 066066 095097 118122 194198 160172 000000 213225 6.496 
82 02-2192 066086 093097 114118 194198 000000 000000 225245 3.043 
83 02-2194 066066 095097 118122 194198 000000 000000 213225 4.956 W 
84 02-2195 066066 000000 000000 198198 150160 000000 000000 4.518 W 
85 02-2197 066066 093097 122122 194198 160160 000000 000000 8.683 W 
86 02-2199 3.001 W 
87 02-2200 066066 097097 114118 000000 000000 000000 209209 2.755 W 
88 02-2202 066066 083093 118122 198198 160160 000000 225225 9.135 W 
89 02-2204 066066 000000 114114 160160 000000 213221 5.435 W 
90 02-2205 066096 093097 118118 198198 000000 205225 4.055 W 
91 02-2206 066066 000000 225245 

93 02-2219 066066 093095 122122 000000 000000 
8.578 W 

95 02-2247 066066 000000 114122 194198 150150 209245 2.586 W 
96 02-2250 066070 114118 000000 160160 000000 225225 8.009 W 
97 02-2254 066066 095095 114122 198198 150160 209225 5.724 W 
98 02-2256 066066 
99 02-2259 066066 000000 114122 198198 160160 

6.325 W 
101 02-2265 066066 091097 194198 000000 217245 2.791 W 
102 W 
103 066066 122122 150160 

Ots-104 
219219 
219239 
219223 

179219 
000000 
215219 
215235 
219223 
203203 

215223 
215235 
219223 
223235 

219223 
223235 
211235 
219223 
243267 
239267 

78 

 44   
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000000 
02-2282 066066 085095 118122 

W 
111 02-2303 

7.621 W 

02-2370 066066 097097 114122 

124 

02-2409 066066 097101 114122 198198 150150 000000 225225 2.98 

W 
129 02-2432 066066 085093 118122 194198 150160 9.104 W 
130 02-2442 066066 093097 118122 194198 

3.294 W 
133 02-2460 066066 

6.35 W 
135 

066070 000000 114118 198198 150160 223235 225225 5.881 W 

138 02-2496 000000 000000 000000 198198 160160 219219 000000 
non W 

140 02-2503 066066 114122 150160 6.452 W 
141 066066 

066066 

8.111 
7.518 W 

3.807 W 
158 

02-2622 066066 000000 118122 198198 150150 000000 185209 4.208 

Ots-104 
105 02-2270 066066 095097 122122 198198 160164 000000 213225 5.305 W 
106 02-2273 066066 093095 122122 198198 160160 000000 225225 10.469 W 
107 02-2281 091095 114114 194198 150160 000000 209225 2.062 W 
108 194198 150160 000000 209213 7.208 W 
109 02-2287 066070 093093 114122 198198 150150 000000 217225 3.154 W 
110 02-2300 000000 097097 114122 198198 160162 000000 217245 1.765 

066070 085097 114114 198198 150150 000000 209245 1.448 W 
112 02-2311 066070 095095 122122 194198 152160 000000 225225 5.431 W 
113 02-2314 066070 095095 114118 198198 160160 000000 185225 
114 02-2318 066066 093097 114118 194194 160160 000000 221225 7.964 W 
115 02-2338 066066 085093 118122 194198 160160 000000 225245 10.906 W 
116 02-2351 066066 085093 118122 198198 150160 000000 209225 8.289 W 
117 02-2365 066066 095097 122122 194198 150150 000000 213225 4.606 W 
118 02-2368 066066 095097 114118 194198 150160 000000 209225 5.671 W 
119 194194 150160 000000 225225 6.61 W 
120 02-2380 066066 095095 114118 198198 150150 000000 225225 3.876 W 
121 02-2381 066066 085095 122122 198198 160160 000000 205245 8.187 W 
122 02-2382 066066 000000 114118 000000 160160 000000 000000 6.686 W 
123 02-2387 070070 097097 114122 194198 160160 000000 225249 4.45 W 

02-2397 066070 093097 118122 198198 152160 000000 209225 5.427 W 
125 02-2398 066066 095095 114122 198198 150160 000000 209225 5.724 W 
126 W 
127 02-2415 066066 091093 114122 194194 150152 000000 185209 3.042 W 
128 02-2419 066066 095095 122122 194198 150160 000000 225225 7.365 

000000 225225 
160160 000000 217225 9.796 W 

131 02-2453 066066 000000 114122 000000 150150 000000 000000 1.857 W 
132 02-2459 066066 000000 114122 194198 150150 215223 209213 

000000 114118 198198 150160 215239 225225 5.726 W 
134 02-2465 066070 000000 122122 198198 160160 219223 217221 

02-2472 066066 000000 114122 198198 152172 219223 217245 3.062 W 
136 02-2480 
137 02-2487 066070 000000 122122 194194 150150 000000 000000 1.37 W 

5.853 W 
139 02-2497 070070 000000 114122 194194 150172 219223 225241 0.406 

000000 198198 219219 209225 
02-2506 000000 114122 194198 160160 239247 217225 6.034 W 

142 02-2508 066070 000000 122122 194198 160160 223235 225245 8.981 W 
143 02-2513 000000 118122 198198 000000 215219 000000 4.196 W 
144 02-2519 066066 000000 118122 194198 160160 000000 213225 8.93 W 
145 02-2520 066066 000000 000000 194198 160160 000000 213225 W 
146 02-2524 066070 000000 122122 194198 160160 000000 213225 
147 02-2550 066096 000000 114122 198198 150170 219267 213225 3.003 W 
148 02-2551 066066 000000 114122 194198 000000 219219 000000 3.259 W 
149 02-2552 066066 000000 118122 194198 160160 000000 225225 9.303 W 
150 02-2559 066066 000000 122122 198198 160160 219223 000000 8.758 W 
151 02-2562 066066 000000 118118 198198 000000 219219 000000 4.358 W 
152 02-2569 066066 000000 114114 198198 160160 219219 225225 8.669 W 
153 02-2570 066070 000000 118122 194198 150160 219235 217225 6.518 W 
154 02-2575 066066 000000 114122 198198 150160 219223 209209 5.609 W 
155 02-2581 066066 000000 118122 198198 150160 223267 213245 7.805 W 
156 02-2584 066066 000000 118122 198198 160160 215219 225225 9.97 W 
157 02-2585 066070 000000 000000 198198 150160 000000 209225 

02-2590 066066 000000 000000 198198 160160 219219 000000 7.926 W 
159 02-2592 066066 000000 122122 198198 160160 219219 245245 8.832 W 
160 W 
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161 02-2636 066066 000000 118122 000000 150160 000000 221225 

9.326 W 
164 02-2654 066066 000000 114118 198198 

7.362 W 
166 02-2660 066070 000000 

7.429 W 
168 02-2667 

6.721 W 

02-2678 W 
172 02-2685 066066 000000 W 
173 02-2686 

02-2690 066070 000000 114114 000000 225225 3.54 
W 

176 6.721 W 
02-2734 066070 000000 W 

178 02-2740 
02-2744 070070 000000 114118 219223 225225 3.9 

180 02-2749 066066 194198 150150 209225 3.124 W 
181 02-2761 000000 000000 114122 000000 150160 185225 W 
182 

02-2766 066066 000000 194198 150160 000000 6.744 W 

02-2769 4.586 
02-2801 066070 000000 114122 000000 000000 219267 225245 3.379 W 
02-2803 2.65 
02-2805 5.102 
02-2809 
02-2840 4.65 W 

191 02-2859 066066 000000 122122 000000 000000 209225 3.618 W 
192 02-2902 066066 000000 114118 000000 000000 3.466 W 
193 02-2905 066066 000000 000000 000000 000000 219223 W 
194 02-2949 066102 000000 114114 000000 000000 235239 185209 
195 02-2952 066084 000000 122122 000000 000000 219219 225225 3.924 W 
196 02-2959 066070 000000 114122 000000 000000 219219 213225 3.17 W 

02-2965 066066 000000 122122 000000 000000 215219 217225 4.925 W 
066066 000000 114122 000000 000000 219219 209209 3.226 W 

199 4.206 W 
200 02-3040 4.433 W 
201 02-3050 066066 000000 000000 199219 213217 2.82 W 
202 02-3072 066070 000000 000000 215239 185225 3.516 W 
203 02-3100 066066 000000 118122 215219 189225 4.828 W 
204 02-3111 066070 000000 114114 000000 213225 1.138 W 
205 02-3115 066086 000000 114114 000000 000000 -0.629 non W 
206 02-3124 066066 000000 114122 000000 000000 219223 W 
207 02-3127 066070 000000 118122 000000 000000 219239 213225 
208 02-3130 066066 000000 122122 000000 000000 219223 217225 5.103 W 
209 02-3131 066070 000000 118122 000000 000000 215219 221225 2.31 W 

02-3140 066066 000000 122122 000000 000000 219223 225225 5.78 W 
066066 000000 114118 000000 000000 219223 209225 4.053 W 

212 3.918 W 
213 02-3187 4.237 W 
214 02-3193 066066 000000 000000 215219 209225 4.705 W 
215 02-3199 066070 000000 000000 219235 185245 3.294 W 
216 02-3212 066070 000000 114122 223223 209225 2.466 W 

Ots-104 
4.935 W 

162 02-2644 066066 000000 122122 198198 150160 000000 217217 5.619 W 
163 02-2647 066066 000000 114118 194194 160160 219219 213225 

000000 219219 217225 4.425 W 
165 02-2657 066084 000000 122122 000000 160160 215215 213225 

118122 194194 150160 199223 225225 5.235 W 
167 02-2663 066066 000000 122122 198198 150160 215219 213225 

066070 000000 114122 194198 160160 219219 225225 8.178 W 
169 02-2670 066066 000000 000000 000000 160160 000000 000000 
170 02-2671 066066 000000 118122 000000 150160 223235 185217 8.028 W 
171 066066 000000 118122 000000 000000 215223 205209 3.225 

122122 000000 160160 215219 225245 9.458 
066066 000000 118118 198198 150160 215219 225225 7.376 W 

174 000000 150160 W 
175 02-2695 066070 000000 000000 000000 150160 000000 000000 2.81 

02-2700 066066 000000 000000 000000 160160 000000 000000 
177 118118 000000 150160 000000 213225 4.591 

066070 000000 118118 198198 150160 000000 213225 4.689 W 
179 194198 150160 W 

000000 114122 000000 
000000 4.203 

02-2765 066066 000000 118118 194198 160160 219219 225225 10.248 W 
183 122122 185217 
184 02-2767 066084 000000 114122 198198 160160 215219 185221 6.12 W 
185 066066 000000 114122 194198 150160 211223 209209 W 
186 
187 066080 000000 122122 000000 000000 215219 209225 W 
188 066066 000000 118122 000000 000000 219219 225245 W 
189 066070 000000 114122 000000 000000 219235 221225 2.122 W 
190 066066 000000 114122 000000 000000 219235 225245 

207219 
219219 209209 

209241 3.034 
0.324 non W 

197 
198 02-2972 

02-3035 066066 000000 114122 000000 000000 219223 209225 
066066 000000 114122 000000 000000 223267 209245 

000000 114122 
118122 000000 

000000 000000 
000000 215239 

215219 209261 
213225 4.536 

3.071 W 

210 
211 02-3141 

02-3181 066070 000000 114122 000000 000000 223235 225225 
066066 000000 114118 000000 000000 215235 225241 

000000 118118 
000000 000000 

000000 000000 
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217 02-3249 066070 000000 114122 194198 150150 223235 000000 1.89 W 
218 02-3256 000000 000000 114122 194194 150160 215219 209221 

225225 7.072 
7.942 W 

223 
02-3265 

066066 000000 114114 198198 160160 219219 197225 
066066 000000 000000 198198 160160 219219 209225 

122122 
198198 

160160 
219219 
215215 000000 

225225 6.288 
W 

236 
02-3368 

066066 000000 114118 198198 000000 219223 225225 
000000 000000 114122 198198 150160 215219 225225 

000000 114122 
000000 194194 

198198 000000 
150152 219235 

215223 225225 
209213 3.722 

6.379 W 
W 

249 
250 02-3385 

02-3386 066070 000000 000000 198198 000000 219219 225225 
066070 000000 118122 194198 000000 219235 185225 

000000 114122 
118122 198198 

198198 160164 
150160 000000 

219223 185225 
217265 -3.158 

0.233 non W 
non W 

262 
263 02-3402 

02-3406 000000 000000 114114 194198 150164 223251 221221 
066066 000000 114122 194194 150160 219239 213225 

114122 
118122 198198 

160160 
000000 
223235 209225 

209225 9.575 
W 

2.543 W 
219 02-3257 066066 000000 000000 194194 150160 215219 W 
220 02-3258 066066 000000 000000 194198 160160 219219 000000 
221 02-3259 066066 000000 000000 198198 150164 215219 225225 2.845 W 
222 02-3260 066066 000000 114122 194198 160160 223267 217225 9.418 W 

02-3264 066066 000000 114122 198198 160160 215219 209225 8.586 W 
224 066080 000000 114122 198198 160160 215223 213225 6.498 W 
225 02-3274 7.007 W 
226 02-3279 8.804 W 
227 02-3284 066066 000000 198198 160160 219235 241245 9.188 W 
228 02-3288 066066 000000 122122 160160 219235 000000 9.191 W 
229 02-3291 066066 000000 114118 194198 243243 000000 4.861 W 
230 02-3297 066070 000000 118122 194198 000000 000000 2.805 W 
231 02-3308 000000 000000 114114 194194 160160 4.663 W 
232 02-3324 066070 000000 114122 198198 150160 219235 W 
233 02-3328 000000 000000 000000 194198 150160 215235 000000 3.027 
234 02-3348 066066 000000 000000 198198 160160 219219 000000 7.926 W 
235 02-3349 066080 000000 118122 194198 152160 219223 000000 3.984 W 

02-3363 066066 000000 114122 198198 000000 215219 217245 3.899 W 
237 066066 000000 122122 194198 150160 219223 213245 7.344 W 
238 02-3369 4.824 W 
239 02-3370 4.813 W 
240 02-3371 066070 198198 000000 219223 185225 4.012 W 
241 02-3372 066066 000000 150160 219219 000000 5.441 W 
242 02-3373 066084 000000 000000 219267 225257 2.251 W 
243 02-3374 066066 000000 118122 194198 225225 5.93 W 
244 02-3375 066066 000000 114114 194198 000000 3.926 W 
245 02-3376 066080 000000 114122 198198 150160 215219 W 
246 02-3377 066066 000000 118122 194198 150160 219223 000000 
247 02-3378 066066 000000 118122 194198 160160 219219 213225 10.096 
248 02-3379 066066 000000 118122 198198 000000 219235 213213 5.276 W 

02-3384 066066 000000 000000 194198 150160 000000 000000 4.612 W 
070070 000000 000000 194198 150160 155223 185245 2.655 W 

251 3.68 W 
252 02-3388 5.487 W 
253 02-3389 066070 198198 000000 223239 225245 2.378 W 
254 02-3390 000000 000000 150160 000000 185225 5.171 W 
255 02-3392 066066 000000 122122 219223 185225 6.667 W 
256 02-3393 066066 000000 114118 198198 213245 5.366 W 
257 02-3395 066066 000000 118122 198198 160164 6.035 W 
258 02-3397 070086 000000 114114 198198 000000 155219 non W 
259 02-3398 070080 000000 000000 198198 152160 219231 225241 
260 02-3399 070070 000000 114122 198198 152160 000000 000000 0.964 
261 02-3400 066086 000000 118122 194194 150160 223235 185213 6.285 W 

02-3401 000000 000000 122122 194198 152152 000000 221261 -2.286 non W 
000000 000000 114118 000000 152152 000000 209245 -0.603 non W 

264 -4.546 non W 
265 02-5405 6.105 W 
266 02-5407 000000 000000 198198 160160 000000 209225 5.577 W 
267 02-5413 066066 000000 160160 000000 225245 9.016 W 
268 02-5414 066066 000000 118122 194198 000000 000000 7.846 W 
269 02-5415 070080 000000 114114 194198 150170 205269 -5.029 non W 
270 02-5416 066070 000000 122122 194198 150160 6.197 W 
271 02-5421 066066 000000 122122 194198 160160 215219 W 
272 02-5422 066066 000000 118122 198198 160160 219219 217225 9.63 

Ots-104 
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No. ID Ots-2 Ots-3 Ots-9 Ots-10 LOD>1 One-13 Ots-104 Ots-107 LOD at 7 
273 02-5451 066066 000000 118122 194198 000000 000000 189225 4.335 W 
274 02-5453 066066 000000 118122 198198 000000 000000 185225 5.346 W 
275 

02-5458 
02-5462 066070 000000 118122 198198 000000 000000 185225 

066070 000000 114122 198198 000000 000000 209225 
000000 114122 

114122 194198 
198198 000000 

000000 000000 
000000 209225 

217265 -1.526 
0.439 non W 

W 

288 
02-5521 

066066 000000 114122 198198 000000 000000 209217 
066066 000000 122122 194198 000000 000000 185245 

000000 

2.701 
W 

000000 213225 1.848 W 
02-5581 066066 000000 114122 194194 000000 000000 221225 2.529 W 

301 02-5582 066070 000000 122122 198198 000000 000000 209245 
302 02-5583 066070 000000 118122 198198 000000 000000 209225 

000000 
000000 

000000 
000000 185225 3.121 W 

307 02-5604 066066 000000 118122 194198 000000 000000 209225 
308 02-5633 066066 000000 118122 198198 000000 000000 225225 W 
309 217225 W 

000000 198198 000000 4.03 
02-5654 198198 000000 3.951 

312 02-5661 066070 000000 118118 198198 000000 000000 225245 3.059 W 
313 02-5663 066070 000000 118122 198198 000000 000000 189217 2.048 W 

02-5666 066066 000000 114118 198198 000000 000000 217217 2.599 W 
315 02-5668 066066 000000 118122 198198 000000 000000 225225 4.874 W 
316 02-5673 066066 000000 114118 194194 000000 000000 209209 2.865 W 
317 02-5674 066066 000000 118118 194198 000000 000000 225245 4.679 W 
318 02-5677 066086 000000 114122 194198 000000 000000 225225 2.443 W 
319 02-5679 000000 000000 225245 2.666 W 
320 02-5686 066070 000000 122122 198198 000000 000000 209209 2.041 W 
321 02-5691 066066 000000 114122 194198 000000 000000 185209 3.812 W 

000000 118122 194198 000000 000000 225225 5.017 W 
323 02-5726 070070 000000 118122 198198 160160 219219 209225 

02-5727 066070 000000 114122 194198 150160 215267 217225 5.489 W 
325 02-5728 066066 000000 118122 194198 160160 219223 217225 
326 02-5736 066070 000000 118118 000000 000000 219235 209225 4.188 W 
327 02-5742 066066 000000 114122 198198 150160 219219 185225 7.491 W 
328 02-5750 070086 000000 000000 198198 000000 219267 217245 1.316 W 

02-5455 066066 000000 118118 198198 000000 000000 209217 2.727 W 
276 066066 000000 114118 194198 000000 000000 213225 3.729 W 
277 3.856 W 
278 02-5463 1.948 W 
279 02-5465 066096 194198 000000 000000 213225 1.776 W 
280 02-5469 066070 000000 000000 000000 185225 3.121 W 
281 02-5474 066070 000000 114122 000000 217225 1.959 W 
282 02-5481 066066 000000 122122 198198 217225 4.354 W 
283 02-5482 066070 000000 122122 198198 000000 2.804 W 
284 02-5483 070070 000000 114122 198198 000000 000000 non W 
285 02-5511 066070 000000 114122 194194 000000 000000 197209 
286 02-5515 066066 000000 198198 000000 000000 209217 1.885 
287 02-5518 066066 000000 114118 194198 000000 000000 221225 2.377 W 

02-5520 066086 000000 114114 198198 000000 000000 225245 1.166 W 
289 066066 000000 122122 198198 000000 000000 225241 3.91 W 
290 02-5526 2.775 W 
291 02-5527 4.46 W 
292 02-5537 066066 000000 114118 194194 000000 000000 185225 4.684 W 
293 02-5541 066066 000000 114122 194194 000000 000000 185221 2.67 W 
294 02-5552 066086 000000 122122 194198 000000 209225 2.516 W 
295 02-5556 066086 000000 114122 194198 000000 000000 185225 2.796 W 
296 02-5557 066086 000000 114122 196198 000000 000000 213213 -0.854 non W 
297 02-5562 066086 000000 122122 198198 000000 000000 225245 W 
298 02-5567 066086 000000 114122 194198 000000 000000 213225 1.848 
299 02-5577 066086 000000 114122 194198 000000 
300 

2.19 W 
2.707 W 

303 02-5587 066066 118122 194198 000000 000000 213213 4.098 W 
304 02-5589 066070 000000 114122 198198 000000 225225 2.648 W 
305 02-5590 066096 114122 198198 000000 000000 185225 2.816 W 
306 02-5595 066070 000000 114122 194198 000000 

4.332 W 
4.874 

02-5634 066070 000000 118118 198198 000000 000000 2.488 
310 02-5638 066066 118122 000000 245245 W 
311 066066 000000 114118 000000 225225 W 

314 

066084 000000 118118 198198 

322 02-5699 066066 
6.647 W 

324 
9.503 W 

114114 
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331 

2.298 
4.915 W 

335 02-5776 

066066 000000 114122 194194 160160 219219 213225 9.447 W 
02-5808 066070 000000 114122 194194 160160 195215 185217 6.531 

W 
341 02-5820 066066 000000 114122 198198 150160 

3.686 W 
343 02-5830 066066 000000 118122 

3.001 W 
345 02-5843 066070 

8.932 W 
347 

066070 000000 194198 150160 185225 W 
02-5863 066066 114122 150160 

02-5881 
355 02-5886 066066 000000 

6.288 W 
358 

W 
365 3.145 W 
366 02-5936 066066 000000 000000 

6.656 W 
369 02-5948 6.516 W 
370 

02-5957 066066 000000 114114 198198 160160 215219 000000 6.9 

374 02-5964 070070 000000 000000 198198 000000 219223 
8.797 W 

376 02-5976 066066 000000 114122 198198 
1.511 W 

378 02-5992 066070 000000 
W 

380 066066 000000 198198 150160 215235 
066070 000000 114118 198198 219219 185209 4.902 W 

383 02-6009 6.976 W 
066070 000000 114122 

329 02-5751 066070 000000 114122 198198 000000 215219 225241 2.362 W 
330 02-5760 066066 000000 000000 194198 160160 215219 225245 9.08 W 

02-5761 066066 000000 000000 198198 000000 215215 225225 4.543 W 
332 02-5763 066066 000000 000000 000000 000000 223223 217245 3.748 W 
333 02-5768 066066 000000 000000 196198 150160 195215 000000 W 
334 02-5769 066086 000000 114118 194198 160170 219223 225245 

066070 000000 114122 198198 000000 219219 225261 1.672 W 
336 02-5781 066066 000000 000000 194194 152160 215267 217225 6.718 W 
337 02-5793 
338 W 
339 02-5815 066070 000000 114122 194198 150160 195215 185217 4.005 W 
340 02-5818 066066 000000 114122 198198 152160 235267 185245 7.485 

219219 209209 5.695 W 
342 02-5821 066066 000000 118118 198198 150152 223239 185209 

194194 160160 215219 189217 8.917 W 
344 02-5831 066070 000000 000000 198198 150160 000000 000000 

000000 114118 194198 160160 215223 225225 7.405 W 
346 02-5852 066066 000000 118122 198198 160160 219223 225241 

02-5853 066066 000000 000000 194198 160160 219219 209225 8.904 W 
348 02-5856 000000 215223 5.676 
349 000000 198198 219219 213225 6.844 W 
350 02-5872 066066 000000 000000 194198 160160 215219 185217 9.1 W 
351 02-5878 066070 000000 114122 198198 000000 219219 209213 2.63 W 
352 02-5879 066070 000000 114118 194198 160160 219267 217225 8 W 
353 02-5880 066070 000000 000000 198198 152160 219219 213225 4.946 W 
354 066070 000000 118118 000000 000000 211219 213225 2.68 W 

114122 198198 150160 219219 213225 6.844 W 
356 02-5891 066066 000000 114118 194198 150160 219235 225241 6.739 W 
357 02-5894 066070 000000 114122 198198 150160 219235 225225 

02-5895 066066 000000 000000 194198 150160 219219 225225 7.224 W 
359 02-5897 066066 000000 114122 194198 150160 219219 213225 6.958 W 
360 02-5899 066066 000000 114122 198198 160160 000000 213225 8.049 W 
361 02-5902 066070 000000 118118 194198 150160 215223 209225 5.084 W 
362 02-5915 066070 000000 122122 194194 150150 191219 213225 2.261 W 
363 02-5920 066070 000000 114118 194198 150160 219267 225225 6.305 W 
364 02-5925 066070 000000 000000 000000 000000 223223 213225 2.571 

02-5933 066070 000000 000000 194194 000000 215219 185209 
000000 160160 219219 225225 9.33 W 

367 02-5939 066070 000000 000000 194198 160160 215219 209245 6.833 W 
368 02-5944 066066 000000 000000 194198 150160 215219 185209 

066106 000000 114118 194198 150160 219235 185217 
02-5949 066066 000000 118122 198198 150160 235267 209241 7.453 W 

371 02-5955 066066 000000 118118 194198 150160 219223 209225 6.928 W 
372 W 
373 02-5959 066080 000000 114122 194198 160160 219219 209225 6.83 W 

225225 1.932 W 
375 02-5975 066066 000000 114114 194198 160160 219219 225225 

160164 219223 209225 4.707 W 
377 02-5977 070070 000000 000000 194198 000000 219219 209225 

114122 194198 150160 219219 217225 5.097 W 
379 02-6000 066066 000000 000000 198198 160164 219219 209225 4.75 

02-6004 000000 209217 6.073 W 
381 02-6007 152160 
382 02-6008 066066 000000 114114 198198 150150 219219 000000 2.265 W 

066066 000000 122122 198198 150160 000000 225225 
384 02-6010 198198 000000 219223 197225 1.854 W 
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385 02-6012 066066 000000 114122 209213 6.227 W 194198 150160 219219 
386 02-6024 000000 219235 
387 02-6027 000000 000000 114114 198198 150160 215223 217225 2.781 W 

000000 000000 000000 198198 150160 219267 209225 
000000 

02-6037 000000 000000 000000 219223 209245 3.756 
391 02-6041 066070 000000 000000 198198 000000 219223 185213 
392 000000 198198 150152 219219 209217 
393 02-6044 066066 000000 114118 194198 160160 215219 189225 W 
394 086086 000000 114114 194198 160160 219223 225225 

114118 000000 209225 W 
396 066066 000000 114122 194198 000000 219235 209225 W 
397 066066 000000 000000 194198 160160 219267 185209 W 
398 02-6049 066070 000000 114114 194198 000000 215219 185225 W 

401 
402 02-6053 

02-6054 070070 000000 114114 198198 000000 155215 217277 
000000 
000000 114122 

114118 194204 
194194 150168 

066070 000000 000000 194198 209225 3.564 W 

388 02-6032 4.966 W 
389 02-6035 066066 114122 194198 150160 219223 209245 6.096 W 
390 066066 000000 W 

3.54 W 
02-6043 066070 000000 1.466 W 

8.586 
02-6045 4.864 W 

395 02-6046 066070 000000 198198 223223 2.364 
02-6047 5.036 
02-6048 9.9 

3.109 
399 02-6050 066086 000000 000000 000000 000000 215223 225225 2.681 W 
400 02-6051 066086 000000 114122 194198 150152 219219 185209 1.779 W 

02-6052 066066 000000 118122 194198 160160 219219 217225 9.762 W 
066066 000000 114122 198198 000000 219235 217217 4.448 W 

403 -3.435 non W 
404 02-6055 070086 114114 198198 000000 259271 221257 -4.947 non W 
405 02-3408 066084 194198 150152 199239 201269 -2.986 non W 
406 02-3409 070100 000000 152152 155155 249261 -7.377 non W 
407 02-3410 066102 000000 114122 219235 209245 -0.404 non W 
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